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TRIPOD DATA SYSTEMS SOFTWARE LICENSE AGREEMENT
IMPORTANT: BY OPENING THE SEALED MEDIA PACKAGE, YOU ARE AGREEING TO BE BOUND BY THE TERMS AND CONDITIONS OF
THE LICENSE AGREEMENT AND LIMITATIONS OF LIABILITY ("Agreement”). THIS AGREEMENT CONSTITUTES THE COMPLETE
AGREEMENT BETWEEN YOU AND TRIPOD DATA SYSTEMS, INC. (“Licensor"). CAREFULLY READ THE AGREEMENT AND IF YOU DO
NOT AGREE WITH THE TERMS, RETURN THE UNOPENED MEDIA PACKAGE AND THE ACCOMPANYING ITEMS (including written
materials and binders or other containers) TO THE PLACE WHERE YOU OBTAINED THEM FOR A FULL REFUND.

LICENSE. LICENSOR grants to you a limited, non-exclusive license to (i) install and operate the copy of the computer program contained in this
package ("Program™) on a single computer (one central processing unit and associated monitor and keyboard) and (ii) make one archival copy of the
Program for use with the same computer. LICENSOR retains all rights to the Program not expressly granted in this Agreement.

OWNERSHIP OF PROGRAMS AND COPIES. This license is not a sale of the original Program or any copies. LICENSOR retains the ownership of
the Program and all subsequent copies of the Program made by you, regardless of the form in which the copies may exist. The Program and
accompanying manuals ("Documentation”) are copyrighted works of authorship and contain valuable trade secrets and confidential information
proprietary to LICENSOR. You agree to exercise reasonable efforts to protect LICENSOR'S proprietary interest in the Program and Documentation
and maintain them in strict confidence.

USER RESTRICTIONS. You may physically transfer some Programs from one computer to another provided that the Program is operated only on
one computer. Other Programs will operate only with the computer that has the same security code and cannot be physically transferred to another
computer. You may not electronically transfer the Program or operate it in a time-sharing or service bureau operation. You agree not to translate,
modify, adapt, disassemble, de-compile, or reverse engineer the Program, or create derivative works based on the Program or Documentation or any
portions thereof.

TRANSFER. The Program is provided for use in your internal commercial business operations and must remain at all times upon a single computer
owned or leased by you. You may not rent, lease, sublicense, sell, assign, pledge, transfer or otherwise dispose of the Program or Documentation, on
a temporary or permanent basis, without the prior written consent of LICENSOR.

TERMINATION. This License is effective until terminated. This License will terminate automatically without notice from LICENSOR if you fail to
comply with any provision of this License. Upon termination you must cease all use of the Program and Documentation and return them, and any
copies thereof, to LICENSOR.

GENERAL. This License shall be governed by and construed in accordance with the laws of the State of Oregon, United States of America.

LIMITED WARRANTIES AND LIMITATION OF LIABILITY
LICENSOR grants solely to you a limited warranty that (i) the media on which the Program is distributed shall be substantially free from material
defects for a period of NINETY (90) DAYS, and (ii) the Program will perform substantially in accordance with the material descriptions in the
Documentation for a period of NINETY (90) DAYS. These warranties commence on the day you first obtain the Program and extend only to you, the
original customer. These limited warranties give you specific legal rights, and you may have other rights, which vary from state to state.

Except as specified above, LICENSOR MAKES NO WARRANTIES OR REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING THE
PROGRAM, MEDIA OR DOCUMENTATION AND HEREBY EXPRESSLY DISCLAIMS THE WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE. LICENSOR does not warrant the Program will meet your requirements or that its operations will be
uninterrupted or error-free.

If the media, Program or Documentation are not as warranted above, LICENSOR will, at its option, repair or replace the nonconforming item at no
cost to you, or refund your money, provided you return the item, with proof of the date you obtained it, to LICENSOR within TEN (10) DAYS after
the expiration of the applicable warranty period. If LICENSOR determines that the particular item has been damaged by accident, abuse, misuse or
misapplication, has been modified without the written permission of LICENSOR, or if any LICENSOR label or serial number has been removed or
defaced, the limited warranties set forth above do not apply and you accept full responsibility for the product.

The warranties and remedies set forth above are exclusive and in lieu of all others, oral or written, express or implied. Statements or
representations which add to, extend or modify these warranties are unauthorized by LICENSOR and should not be relied upon by you.

LICENSOR or anyone involved in the creation or delivery of the Program or Documentation to you shall have no liability to you or any third party
for special, incidental, or consequential damages (including, but not limited to, loss of profits or savings, downtime, damage to or replacement of
equipment and property, or recovery or replacement of programs or data) arising from claims based in warranty, contract, tort (including
negligence), strict liability, or otherwise even if LICENSOR has been advised of the possibility of such claim or damage. LICENSOR'S liability for
direct damages shall not exceed the actual amount paid for this copy of the Program.

Some states do not allow the exclusion or limitation of implied warranties or liability for incidental or consequential damages, so the above
limitations or exclusions may not apply to you.

U.S. GOVERNMENT RESTRICTED RIGHTS
If the Program is acquired for use by or on behalf of a unit or agency of the United States Government, the Program and Documentation are provided
with "Restricted Rights". Use, duplication, or disclosure by the Government is subject to restrictions as set forth in subparagraph (c)(1)(ii) of the
Rights in Technical Data and Computer Software clause at DFARS 252.227-7013, and to all other regulations, restrictions and limitations applicable
to Government use of Commercial Software. Contractor/manufacturer is Tripod Data Systems, Inc., PO Box 947, Corvallis, Oregon, 97339, United
States of America.

Should you have questions concerning the License Agreement or the Limited Warranties and Limitation of Liability, please contact in writing:
Tripod Data Systems, Inc., PO Box 947, Corvallis, Oregon, 97339, United States of America.

TRADEMARKS
Survey Pro is a registered trademark of Tripod Data Systems, Inc. Windows and Windows CE are registered trademarks of Microsoft Corporation.
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The Main Menu is the starting point where all -
the other screens described in this manual are S

accessed.

Other than accessing various screens, the
following controls in the Main Menu let you

change your data collection mode and view a

File [a] Settings
m Edit Points
Survey Edit Polylines

map of the current job.

[4] Stakeout ||[p] Edit Alignments

Inverse

(] Auto Linework

Operating Mode

(29 ) o 9§ )

The {&] or E button at the top of the screen

will open a dialog box that allows Survey Pro CE with GPS users to
select between surveying in Conventional Mode or GPS Mode.

When Conventional Mode is selected, the E.] icon is

displayed and when GPS Mode is selected, the E
displayed.

icon is

For more information on surveying in GPS mode, refer to

the separate Survey Pro CE GPS Manual.

Operating Mode m

LE‘] & Corwentional Maode

ié ' GPS Mode

Note: To order the GPS module, please contact TDS or your dealer.

Battery Level

The battery icon indicates the condition of the data collector’s

rechargeable battery. The icon has five variations depending on the
level of charge that is remaining: [ 100%, [l 75% {700 5006,

W 25% and 5%.

Note: Tapping the battery icon is a shortcut to the Microsoft Power
Properties screen, which is normally accessed from the Windows CE
Control Panel. Tap the |7 |button in the title bar of this screen to

view the online help.
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Main Menu

Map View

A map view of the current job can be displayed by tapping the
button. This screen is described on Page R-234.






File Menu

The File Menu contains routines to transfer files between the data

collector and another device.

I @mmoow?>

Open / New

Save As

Import Coordinates
Export Coordinates
Backup / Restore Job
Transfer

Register Modules
About Survey Pro
Exit

R-5
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Open / New

|[1] File | |[a] Open / New |

The Open / New screen is used to open an existing job or create a new
one. This screen also appears when Survey Pro for Windows CE is
first started.

: opens the job selected in the Open a Open / New
Recent Job list. %Open a Recent Job
ey |

: will open the Open screen (Page R-

Srith Created:

10) where an existing job to open can be selected. 3;253;2“”1
152 pm

: will open the New screen (Page R-7) “:‘f_g'ﬂ?gl’]m

where a new job can be created. 4:00 pm

@ Open an Existing Job
Browse. .. |
%Create a Mew Job
ey, ..

R-6



New Job

File Menu

[[1] File | [[a] Open / New || New... ]

The New Job screen is used to create a new project.

Create a New Job

Create a New Job

Directory:
C:% SURYEYPRO" Jobs",

Job Marme:
|01—01—2001

BErowse. ..

(o]

Directory: displays the directory where the
current job will be stored.

Job Name: is where the name of the new job is
entered. The default name is the current date.

Browse... | allows you to select a different

directory where to store the new job.

: accesses the second screen where job
details are defined.

Create a New Job — Screen Two

Create a New Job

Azimuth Type: INort‘n Azirmuth j
Units for Distances: IFeet j
Units for Angles: IDegrees j

™ adjust for Earth Curvature / Refraction

™ Use Scale Factor: |1.D

[ ]

Azimuth Type: specifies if you are surveying
with a North Azimuth or South Azimuth.

Units for Distances: specifies if your distances
will be entered in Feet, U.S. Feet, or Meters.

R-7
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Note: You can enter a distance in any distance field in units other
than what is set for the job by appending the distance value with the
following characters:

* f or ft Feet

e usf or usft  US Survey Feet
*m Meters

ecm Centimeters
*mm Millimeters
ecorch Chains

Once the cursor leaves that field, the distance will be converted
automatically. (A space between the value and the unit abbreviation
is optional.)

Units for Angles: specifies if angles will be entered in Degrees or
Grads.

M Adjust for Earth Curvature / Refraction: when checked, the
elevations recorded from all shots will be adjusted to compensate for
earth curvature and refraction.

M User Scale Factor: when checked, all horizontal distances when
taking shots will be adjusted by the scale factor entered here.

: accesses the third screen where coordinates for the first
point are defined and the job is saved.

R-8



File Menu

Create a New Job — Screen Three

Point Name: is the name of the initial point.

Create a New Job No_rthing: is the Y-coordinate of the initial
—Enter First Point; point.
Foint fame: Il Easting: is the X-coordinate of the initial point.
Northing: I5DUD'D feet Elevation: is the elevation of the initial point.
Fasting: I5DUD'D feet Description: is the description of the initial
Elevation: IIDD.D faat point.
Descriptian: IStart : returns you to the first screen.

< Bark ||—|Einish J : stores a new job file and raw data file

using the specified information.
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Open
[[ File | | [2] Open / New | | Browse... |

The Open screen is used to open an existing job.

A list of all the jobs in the current directory is
displayed. Simply tap on the job hame that you
want to open and then tap .

Note: TDS CR5 files can be opened just like any
Survey Pro JOB file. When a CR5 file is opened,
it is automatically converted and stored to a JOB
file with the same name. If a matching RW5 raw
data file exists, it too will be converted and saved
to a Survey Pro RAW file with a note inserted
indicating that the conversion took place.

|= cmasTeER = of| EE|

(%) C:%SURYEYPRO" Jobs',

07-13-2000. job 8 TOSControl_ORMort
10-26-2000, job #94 TDSTopo_Ground, jo
DTM.job
Sith. job
TOSControl_Ground. job
1] | i
Marme: Type:
(| | {3ch Files (*.job) ~]

When a job is being opened, the Loading JOB file
screen will open and display the status of the
loading process.

R-10

Loading JOB file...

Loading: 09-25-2000.job

Progress: |
Points: I

Palylines: Mane,

Alignments: |GG

Status:  Loading graphical data...

Cancel




File Menu

Save As
|[1] File | |[&] Save As |

The Save As screen allows you to save a copy of the current job under
a new name. The copy that is created will then become the current
job.

The Save As dialog box is identical to that found in the Windows CE
operating system. Simply enter a new name for the current job and
then tap the button.

Note: It is not necessary to include the .JOB extension since it will
automatically be added for you.

R-11
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Import Coordinates

|[4] File | |[€] Import Coordinates |

The Import Coordinates screen is used to add the points from another
source into the current job.

Warning: Coordinate values can change when they are imported!

Importing coordinates from any source other than a JOB file requires
that the distance units used in the source file be specified. It is not
necessary to specify the distance units when importing coordinates
from a JOB file since those units are written within the file.

If importing coordinates where the distance units in the source file
are different than the distance units for the current job, the imported
coordinates will be converted to the current job’s distance units when
they are imported. This is normally the desired result, but it can
cause a problem if any distance units were set incorrectly. This
situation can most commonly occur when working with Feet and US
Survey Feet where the conversion from one to the other is not always
obvious.

Usually the difference between Feet and US Survey Feet is negligible
(2 parts per million), but when dealing with State Plane or UTM
mapping plane coordinates, which are often very large in magnitude,
the difference can be substantial if the coordinates are converted from
one format to the other.

If importing coordinates from a source, such as an HP 48, where you
are not sure if the units are in Feet or US Survey Feet into a job that
is set to Feet or US Survey Feet, you will usually just want to import
them without any conversion being performed. To do this, be sure to
select the same distance units for the source file as those set for the
current job.

R-12



Import Coordinates

File Menu

Coordinates from a variety of file types can be imported into the
current job. The first Import Coordinates screen is used to select
from the file types listed below. The next screen that opens depends
on the selection made here.

"ok Joancel]| ° Job Files (*.JOB): import coordinates from

|= i masTER
(3] C:4Survey Pro,

T another Job file.
EEE =
e Coordinate Files (*.CR5): import

1 Geodata

_11obs
Biglob_1000_LLH. et
Biglob_1000_MEZ. tet

coordinates from a TDS CR5 coordinate
file.

e GPS Files (*.GPS): import coordinates from

demofile. ot a TDS GPS coordinate file.
Narmna: Typa: e Text Files (*TXT): text files can contain
| Text Flles (*.bit) <] coordinates in several different possible
Tob Files (*.job) : formats. The Import ASCII Wizard is used
Coardinate Files (*,crs) to define the format of the text file being
GPS File (*.gps) imported.
Tent Files (* . tat)

Import CRS5
Importing: DTM.crS

Import *.JOB Coordinates

When importing coordinates from another *.JOB file, the Import
Coordinates screen is used, described above.

A list of all the jobs available in the current directory is displayed.
Simply tap on the job name that you want to import and then tap
the @ button. The points in the selected job will be added to the
points in the current job.

Import *.CR5 Coordinates

The Import CR5 dialog box will open when
ok | importing coordinates from a TDS CRS5 coordinate
file. Simply select the distance units that the

Select the Distance Units Used in the CRS File: coordinates were stored in and tap @

i Meters
@ Feet
S Feet
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Import *.GPS Coordinates

The Import CR5 dialog box will open when
importing coordinates from a TDS GPS coordinate
file. Simply select the distance units that the

coordinates were stored in and tap @

Import CR5 | 0K |

Irmporting: BigJob_1000_LLH.GPS

Select the Distance Units Used in the CRS File:

When importing coordinates from both a TDS CR5
and GPS file from the same job, the GPS
coordinate will be linked to the coordinates in the
CR5 file. For more information on this, refer to the
GPS User’s Guide.

" US Feet

Import * TXT Coordinates

Since the coordinates in an ASCII *. TXT file can be stored in a
variety of formats, two screens are used to define the format of the
file that is being imported. The source *. TXT file can contain either

plane coordinates or geodetic coordinates.

Delimiters: is the character that separates each
column of text in the ASCII file.

Units: are the units that the distances in the file
were stored in.

Coordinates: is used to specify if the coordinates
are plane coordinates, geodetic coordinates in
degrees-minutes-seconds format, or geodetic
coordinates in decimal format.

M Skip the first row: should be checked if the
first line in the ASCII file contains non-
coordinate information, such as a heading.

Next > [: opens the second screen.

R-14

Ascii Import Wizard
\S} Please give the delimiter and unit of the
impaorted file

~Delimiters

& Space © Comma O Tabs © Other I:
—Lnits

" Meters ¥ Feet U, S, Feet
~Coordinates

" Plane © GeodeticiDMS)  GeodeticiDecimal)

" skip the first row




File Menu

Import * TXT Coordinates — Screen
Two

Ascii Import Wizard [» Name Column No.| /|» Start Point Name |

P ”17 When the first option is selected her_e, th_e

S — column_nu_mber u_s_ed for the name field in the

" Northing : [2 * TXT file is specified here. When the second

Easting - |3— option is selected, it is assumed that the *. TXT

_ file does not contain point names and will

¥ Beraton i |5 assign the first point the name specified here
v Description: |5 and increment to the next available point

™ Specify Missing Elevation Threshald

Preview |

name for the remaining points.

<pack | [ Enien | Columns: is where the column number for

each specified coordinate exists in the source

* TXT file. The coordinates types displayed here can either be for
plane coordinates or geodetic coordinates depending on the selections
made in the previous screen. If a coordinate has a checkbox, which is
unchecked, it is assumed that the source *. TXT file does not contain
columns for that type of coordinate.

M Specify Missing Elevation Threshold: if the source file was created
from coordinates with no elevations, but the file contains an elevation
column with values, such as 0, check this box and indicate the value
in the field that will appear to the right.

: opens the ASCII Import Preview window containing all the
point data that will be imported. This is useful to check for errors
before actually importing new data.

< Back | returns to the previous screen.

: imports the new point data into the current project.

Confirm Point Replace Dialog Box

If a point being imported has the same name and the same
coordinates as a point that is already in the current job, it is ignored
and a message will be displayed after the remaining points are
imported to indicate this.
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If an imported point is encountered with the same name, but with
different coordinates as a point in the current job, the Confirm Point
Replace dialog box will open.

Confirm Point Replace
: Wl“ replace the pOInt In the current Job This Joh .&Iready Contains a Point Mamed;
with the point being imported. L

Would You Like to Replace the Existing Point With the
Yes to All |: will replace the point in the current  Mew One?

job with the point being imported and perform Tes | fes to Al | Mo | Mo to Al |
the same action for any remaining duplicate

points. Rerurmber | Renurm 2l |Start 4t IEI—
: will not import the duplicate point,
keeping the coordinates for the existing point Campare Coordinates... | Stop Importing |
unchanged.

No to All : will not import the duplicate point, keeping the
coordinates for the existing point unchanged and perform the same
action for any remaining duplicate points.

: will store the new point in the current job under the

name specified in the Starting At field.

Renum All [: will store the new point in the current job under the
name specified in the Starting At field and perform the same action for
any remaining duplicate points, storing them with the next available
point name.

Start At: is the point name assigned to the imported point when using
the Renumber or Renumber All function.

| Compare coordinates... |: will open a dialog box showing the
coordinates for the duplicate points to assist in making a decision of
how to handle the new point.

| Stop Importing |: will not import the current duplicate point and will
stop importing any remaining points. All previous points will still be
imported into the current job.
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Export Coordinates

[[1] File | |[0] Export Coordinates |

The Export Coordinates screen allows you to export selected points

from the current job to a new job or to a coordinate file in another

format.

Export Coordinates
Select the Points to Export:

3 points selected

" PT240
Tap Points. .. | Ta/Fram... | PTe vl

Select the Type of File to Export:
" Job {.JOB) File

 0ld Job (0B File
{Compatible with Survey Pro Lx and 2.x)

" Coordinate {.CRS) File

& Text {, THT) File Next = |

: allows you to select the points to

export by tapping them from a map view.

: allows you to specify a range of

points to export.

[v]: The power button provides additional point
selection options, which include selecting all
control points, all non-control points and
selection by description.

Job (.JOB) File: when selected, the points are
exported to a TDS JOB file.

Old Job (.JOB) File: when selected, the points are exported to a TDS
JOB file that is compatible with versions of Survey Pro for Windows

CE earlier than 3.0.

Coordinate (.CR5) File: when selected, the points are exported to a
TDS CR5 coordinate file format.

Text (.TXT) File: when selected, the points are exported to an ASCII

text file.

: opens the next screen, which is determined by the selected

file type.

Export *.JOB Coordinates

When exporting to another *.JOB file, the Save As screen is opened
where the file name and location is entered for the new *.JOB file.
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Export *.CR5 Coordinates

The Export CR5 dialog box will open when
exporting coordinates to a TDS CR5 coordinate
file.

CRS5 File Options: specifies if the resulting file
should be Sequential or Non-Sequential.

< Back |: returns to the previous screen.

: exports the selected coordinates to the
new CR5 file.

Export *. TXT Coordinates

Since the coordinates in an ASCII *. TXT file can
be stored in a variety of formats, two screens are
used to define the format of the resulting file.

Delimiters: is the character that separates each
column of text in the ASCII file.

Coordinates: is used to select if the resulting
coordinates should be plane coordinates,
geodetic coordinates in degrees-minutes-seconds
format, or geodetic coordinates in decimal
format.

Export Coordinates
CRS File Options:

& Seguential

" Mon-Sequential

Export Coordinates
X} Please specify a delimiter and an unit for the
file exported to:
—Delimiters
® Space  Comma © Tabs © Other I,

—Coordinates
& Plane © Geodetic(DMS) © Geodetic(Decimaly

Units

Coordinates exported as: Feet

™ Headers in the first row

< Back Mest =

Units: are the distance units that will be written to the resulting TXT
file. These units are automatically set to the same units that are set

for the current job.

M Headers in the first row: when checked, a heading describing each
column is inserted in the first row. For example, the following header

could be inserted:

Name,Northing, Easting, Elevation,Description

< Back [: returns to the previous screen.
Next > [: opens the second screen.
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Export *. TXT Coordinates — Screen
Two

Export Coordinates Select the desired order and format for the

resulting TXT file from the list of options.

: exports the selected points to the TXT
file.

' Mame, Morthing, Easting, Elevation, Description
" Mame, Easting, Morthing, Elevation, Description
= Hame, Latiiude, Longituce, Height, Deseription

 Mame, Longitude, Latitude, Height, Description

< Back I
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Backup / Restore Job

|[1] File | |[E] Backup / Restore |

The Backup / Restore wizard is a series of

] { Res Settings || Close
screens that are used to backup or restore all the —|LEESSUBMAESIIE [ e
files associated with the current job. Archive Name | Date | Files | Size | Snapshot

SE0TH-bu . 4 37916 Yes
The routine also gives you the option of storinga  |=Eeackup2 7. 4 35564 Mo

snapshot of a customized map view to the
archive. This can then be used to visually
identify an archive.

Any number of backups can be created for a

particular job. All the existing backups for the New archive... | Delste Archive... | Properties... |
current job are listed in the main Backup / & Backup £ Restore

Restore screen, along with other information
including the date the backup was created, the number of files stored
in the archive and if the archive includes a snapshot. Archives that
include a snapshot are shown with a &g icon, while those without a
snapshot have a & icon.

All of the backups for a particular job are physically stored to a single
compressed file located in the \Jobs directory on the data collector.
This file will have the same filename as the current job, only the
*.Backup extension is appended to the name. For example, the
backups for a job with a filename of Smith.Job will be stored in a file
called Smith.Job.Backup.

: opens the New Archive dialog New Archive oK |

box where a name is entered for the new backup
archive being created. Once created, an empty
archive will be listed in the main Backup /
Restore screen, which can then be selected to
backup the current job. [Backup?]

Enter a description for this new archive.

| Delete Archive... |: opens a prompt asking if you
are sure. If you select Yes at the prompt, the archive selected from
the main Backup / Restore screen will be deleted.

: opens the Archive Properties screen.
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Backup: when selected, tapping will begin the backup
routine where the data for the current job will be stored to the
selected archive.

Restore: when selected, tapping will begin the restore
routine where the data from the selected archive will be restored,
overwriting the current job.

Next> | accesses the next screen.

Backup / Restore - Archive Properties
|[2] File | | [E] Backup / Restore | | Properties... |

Archive Properties The Archive Properties screen lists the files

- : ' stored within the selected archive along with
Archive name:  DTM-bu . .
Archivedon:  7-30-2001 12:12 pm other information.

Files archived: 4

Archive size: 37916 The file sizes listed in this screen are in bytes.

Has Snapshot:  Yes LT STETREE | Since all backup archives are compressed, the file
Files | Type | Sizz | sizes displayed represent the compressed files, or
DTM-J’Db Job 28869 the amount of space actually being used by the
Ezzggﬁd“\é paw bt 529 file(s) on the data collector.

Atips Template 92

| View Snapshot... |: will display the snapshot from the

selected archive if one was included when the archive was
originally created.
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Backup / Restore — Backup

When performing a backup, all the files Backup / Restore Settings |
associated with the current job are listed and will Survey Pro will now Backup
be included in the archive. DTM.job
to archive
M Create Snapshot: when checked, the next Filas 7-21-01

screen will prompt you to create a snapshot of
the current job’s map view, which will then be
included in the archive.

< Back [: returns to the previous screen.

Backup | accesses the next screen. ¥ Creats Snapshot = Back Backup

b CSURVEYPROVIohs'DTM. joh
] C\SURVEYPRONIobS\DTM.RaW
H csUrRvEYPROVIOhs\Road3.rdS
i C\SURVEYPRC\IohshtL. oS

Backup / Restore - Create a Snapshot

The Create a Snapshot screen is a map view that is used [ErE R s coae 3l 0K | Cancel
to configure the map as desired and the resulting image [ '
will be saved in the archive as a snapshot along with the L
job files.

: will create the archive along with a snapshot of
the map as it is configured on the screen.

: will create the backup archive without a SR
snapshot. I 0 et
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Backup / Restore — Restore

Backup / Restore When restoring the job files from an archive,
Survey Pro will now Restore the archived files will replace the existing files
C:4 SURVEYPRO', Jobs', DTM.job of the current job.
with archive
Files Backup2?
b4 DT job Warning: If you do not want to lose any new
] DTMRAWN data that was collected after the archive being

H roadzrds

s restored was created, you should first backup

the current job to a new archive before
warning: Files will be overwritten. restoring an older archive.

< Back | Restaore I
< Back |: will return to the previous screen.

: will restore the backed up job from the selected archive.
The current job is then deleted and replaced by the backup job.
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Transfer

|[@ File ] |[F] Transfer |

The Transfer screen allows you to transfer files Transfer

between the data collector and another device Connecting to: IRanger (Windows CE)

running TDS software.

Communications Settings:

Connecting to: specifies which device you are COMPart:  [COM 1

communicating with from the following options: Baud Rate: [o500

e HPA48: if you are connecting to a Hewlett Parity: |N,jne j
Packard HP48 calculator.
. . Enter S Moz, ..
e Husky (DOS): if you are connecting to a T EE T |
Husky FS-series data collector. Send File... | Receive File... |

e Ranger (Windows CE): if you are connecting to another Ranger
data collector.

e Windows PC: if you are connecting to a personal computer
that is running Windows CE Services.

e Geodimeter 600: if you are connecting to a Geodimeter 600-
series total station running TDS onboard software.

COM Port: specifies which COM port you are using on the local
machine. (COM 1 is the only available serial port on a Ranger.)

Baud Rate: specifies the communications speed. The baud rate must
match in both units for successful communications.

Parity: specifies the parity. The parity must match in both units.
When in doubt, select None here. All transfers are controlled from
the PC when in this special mode.

| Enter Server Mode |: places the data collector in server mode where all
file transfers are controlled from a PC running either TDS Survey
Link or TDS ForeSight. Tapping will disconnect server mode.

Send File... [ will open the Open dialog box where the file that you

want to send can be selected. Once selected, the file is sent from the
data collector to the specified device. A progress bar will be displayed
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File Menu

that indicates how much of the file has been transferred. Tapping

will stop the file transfer.

Note: The Send routine should be initiated shortly after issuing the
receive command on the other device.

Receive File... [: allows you to receive a file from another device. This

should be tapped prior to issuing the Send command on the other
device. Tapping will stop the file transfer.

Register Modules

|[1] File | |[5] Register Modules |

The Register Modules screen is used to upgrade the Survey Pro
software. Refer to the User’'s Manual for more information on
registering additional modules.

If no modules have been registered, Survey Pro
will run in Demo Mode. When running in
Demo Mode, users are able to test and use

—Modules

Standard

Pro

every routine available in the software, as if the
Survey Pro Max module was purchased.
Registered Although, Demo Mode limits all jobs to no more
than 25 points. If a job exists on the data

J

Feqgister...

RS el Sl [Regster. | | collector that contains more than 25 points, it
RTK GRS Register... | cannot be opened while running in Demo Mode.
Registered: Indicates that the corresponding
module has been added.
Register | ok Jclose]
Serial Number:  12965411C [Register... |: Opens the Register dialog box, shown,

Module Marme:  Pro

Registration Code: |DDD—DDD—DDU

where the registration number for a particular module
can be entered.
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About Survey Pro

|[2] File | | [1] About Survey Pro |

The About screen displays the version of the
Survey Pro CE software and the versions of
several of the Survey Pro software files, which
can be updated from the TDS Website.

| Ranger Information |: (button not shown) is a
shortcut to the Microsoft System Properties
screen, which is normally accessed from the
Windows CE Control Panel. Tap the |?|button
in the title bar of this screen to view the online
help.

Exit

| File | | (1] Exit

About Survey Pro

'@ Survey Pro for YWindows CE

Copyright () 2001 Tripod Data Systerms
Yisit TDS on the web at www, tdsway.com

Companent | Yersion |
SurveyPro.exe HLHK
TdsInstrurments.dil - XX
TdsRtk.dll KX
Tdskerrmit.dll HEX
Geodetic3z2.dll HEX

This will close the Survey Pro CE software and return you to the

operating system installed on your data collector.
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Settings

Edit Points

Edit Polylines

Edit Alignments
Auto Linework
View Raw Data File

View DTM

I o mnmoow>»

Manage Layers

Job Information

<

Calculator
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Settings
[[2) Job | | [#] Settings |

The Settings screen contains several individual screens that are in an
index card format. When the tab of a “card” is tapped, the settings
indicated by the label of that tab are accessed.

Note: You can scroll to additional tabs when they are not in view by
using the [«]*] buttons.

Instrument Settings
The Instrument Settings are used to define the

type of total station or laser range finder that is Instrument |Units | Format | Files | surveyir 4] »

being used so it can communicate with the data .

. . R . Bramd: ITrlmbIe j
collector. The information on this screen will
vary depending on the total station model Model: |5500 DR200+ Rernote =l
selected. Instrument Settings. .. | Send to Instrument |
Brand: is where you specify the manufacturer of _

. . Serial Port: ICOM 1 'l

the instrument that you are using from a
dropdown list. When set to << Manual >>, all Baud Rate;  [5600 =] ;
data collection input must be manually entered Parity: |None x| LBefals

from the keypad.

Model: is where you specify the model of the instrument that you are
using from a dropdown list.

| Instrument Settings... |: accesses the settings that are specific for the

selected total station. This screen can also be accessed with the @
[W] hotkey. (See the notice below.)

| Send to Instrument |: (applicable only to specific total stations) will
send the selected instrument settings to the total station. This is
particularly useful with robotic total stations after the total station
has been reset.
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Serial Port: is the serial port on the data collector used for
communications with the total station.

Baud Rate: is the speed at which communication occurs with the total
station. This must match the baud rate configured within the total
station.

Parity: is the parity used for communication with the instrument.
This must match the parity setting configured within the total
station.

Defaults [: will set the Serial Port, Baud Rate and Parity to their
default values based on the selected total station.

NOTICE:

The settings that are available after tapping the

| Instrument Settings... | button directly control the settings that are
built into the selected total station. Since total station manufactures
release new models every year, TDS cannot maintain the necessary
set up documentation for every existing model and the models that
are not yet available. The set up procedure for your particular total
station is better handled by the total station manufacturer, or your
instrument’s dealer.

If you have specific questions on the set up of your total station you
should refer to the documentation that was included with your total
station. The numbers listed below are provided for your convenience:

Trimble: 800-538-7800

Zeiss: 800-538-7800
Geodimeter: 800-538-7800
Leica: 800-327-4773
Nikon: 516-547-8500
Pentax: 800-729-1419
Topcon: 800-223-1130
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Units Settings

The Units Settings card defines the units that

Instrument  Units lFDrmat]FiIes lSurveyit‘ 4

are used within the software, sent from the total = o DEeEs: Meters [
station, entered from the keypad and displayed Units far Angles: |Degrees =]
on the screen. You can select the following : - .

settings for your project from the following Display Directions as:  [izimut [
dropdown lists. Azimuth Type: |NDI"th Azirmut j

Units for Distances: defines the units used for
length as Meters, Feet, or US Survey Feet.

Note: You can enter a distance in any distance field in units other
than what is set for the job by appending the distance value with the
following characters:

* f or ft Feet

e usf orusft  US Survey Feet
*m Meters

eCcm Centimeters
*mm Millimeters
ecorch Chains

Once the cursor leaves that field, the distance will be converted
automatically. (A space between the value and the unit abbreviation
is optional.)

Warning: When creating a new job, it is important that the Units for
Distances field be set to the correct units. This allows you to
seamlessly switch between different units in mid-job.

Problems can arise if these units are inadvertently set to the incorrect
units when entering new data. For example, assume you created a
control file by hand-entering a list of coordinates in a new job where
the job was set to Feet and the coordinates being entered were in US
Survey Feet. Now assume you created another new job and correctly
set it to US Survey Feet. If you then selected the previous job as a
control file for the new job, the display of all of the coordinates in the
control file would be converted from Feet to US Survey Feet.
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Job Menu

Units for Angles: defines the units used for angles as Degrees or
Grads (gons).
Display Directions as: will display directions as a Bearing or Azimuth.

Azimuth type: defines if you are using a North Azimuth or a South
Azimuth.

Format Settings

The Format Settings card defines the number of

places beyond the decimal point that is
Nerthings / Eastings: [1,234.123 [ | displayed for various values in all screens and
EErEmE |1,234.123 =l how stations are defined. (All internal
Sq Feet / Meters: |1J234.123 =|| calculations are performed using full precision.)
Acres / Hectares:  [1,234.123 [ | Northings / Eastings: will allow you to display
Distances: 1,234,123 =]| from zero to six places passed the decimal point
Angles: |123041-23u = for northing and easting values.
Stations: [12+34.123 =l| Elevations: allows you to display from zero to
six places passed the decimal point for
elevations.

Sq feet / meters: allows you to display from zero to four places passed
the decimal point for square feet or square meter values.

Acres / Hectares: allows you to display from zero to four places
passed the decimal point for acre or hectare values.

Distances: allows you to display from zero to six places passed the
decimal point for distances.

Angles: allows you to include from zero to four fractional seconds
with angle values.

Stations: allows you to display stations in any of the following
formats:

e 12+434.123: displays stations where the number to the left of
the + advances after traveling 100 feet or meters.

e 1+234.123: displays stations where the number to the left of
the + advances after traveling 1,000 feet or meters.

e 1,234.123: displays standard distances rather than stations.
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Files Settings

Control File: allows you to select a control file to Instrurment | Units | Format  Files |guweyir |

use with the current job. Control files are —contral File:

explained in more detail in the User’'s Manual. [rosContral_Ground. job Browse...| Clearl
—Description File:

Note: A control file will not load if any point PESCRIPT.TXT Browse. . | C'Ear|

name in the control file matches a point name in

the current job. ~Feature Code File:

Fample.fea Browse... | Clearl

Note: When a control file is open, a note is
written to the raw data file to indicate this.

Note: See the warning under Units Settings, above, pertaining to
distance units when using a control file.

Description File: allows you to select a description file to use with the
current job.

M This file uses codes: check this box if the description file contains
codes and associated descriptions. Leave the box unchecked if the
description only contains descriptions (no codes).

Feature Code File: displays the selected feature code file to use with
the current job. See the User’'s Manual for more information on
feature codes.

: Allows you to select a file to use with the current job.
Simply tap on the filename and then tap .

: closes the currently selected file so that it is no longer used
with the current job.
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Surveying Settings

The Surveying Settings card allows you to

Units | Format | Files  Surveying |Stak80utL|_’| select various options that affect how data

Prompt for Description
[[]Prompt for Height of Rod
[v]Survey with True Azimuths

= collection is performed.
:I M Prompt for Description: when checked, a

[]&djust for Earth Curvature / Refraction prompt fora description will appear before any

[ IPrompt for Layer

=l | new point is stored from only the routines

Srale Factor: -

ik

3 Il.D Calc. Scale |

Conventional measurerments not scaled.

under the Survey menu (Page R-71).

I~ Prompt to Reset Scale With New Setups Note: Descriptions can be no longer than 16

characters.

M Prompt for Height of Rod: when checked, a prompt for the rod
height will appear before any new point is stored.

M Survey with True Azimuths: automates the process of adjusting the
circle on the total station when traversing so that you can survey
with azimuths rather than horizontal angles (see Page R-77).

M Adjust for Earth Curvature / Refraction: when checked, the
elevations for new points are adjusted to compensate for the
curvature of the earth and refraction.

M Prompt for Layer: when checked, a prompt to select a layer will
appear before any new point is stored from only the routines under
the Survey menu (Page R-71).

M Prompt for Attributes: when checked, a prompt to select feature
information will appear before any new point is stored from only the
routines under the Survey menu (Page R-71). This also requires that
a feature file be selected from the Files Settings card, described
above.

M Use Scale Factor: when checked, horizontal distances to all new
points will be scaled by the factor entered here. (Elevations are not
affected.)

Calc. Scale [: allows you to automatically compute the scale factor

from a selected map projection. If a mapping plane is not already
selected, you will first be prompted to select one.
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M Prompt to Reset Scale on New Setups: if checked when a map
projection is selected and you set up over a new location, the specified
scale factor is compared to the scale factor defined for your current
location in the mapping plane. If the scale factor is different, you will
be prompted to use the new scale factor.

Stakeout Settings

The Stakeout Settings card contains the setting
that control how stakeout is performed.

Furmatl Files | Surveying Stakeaut |Repeti1 1 | 4 |

[w] Stake "Caorners", Mot Just Even Intervals -

M Stake “Corners,” Not Just Even Intervals: [v] hways Start Stakeaut With Coarse Mode
when staking by stations, locations where a line [Use Manual Updating (Remate Control)
segment changes, such as from a straight section |L/Prompt for Layer

. S [C1Prompt for Atiributes =l
to a curve, will also be staked when this is
checked. Horizontal Distance Talerance: ID.DSSSSS ft
M Always Start Stakeout With Coarse Mode: Turm Gun to Design Paint: {30 (Ha + 28) [
when checked, the Coarse EDM (fast shot) Cut Sheet Offset Stored: IACU.JaI Offsat |

checkbox found in all stakeout screens will
initially be checked. This instructs the total station to measure
distances faster, but with slightly less accuracy.

M Use Manual Updating (Remote Control): When this is checked, a
button in the stakeout screens must be pressed to take a shot.
When this not checked, shots are continuously taken in the stakeout
screens. (This is only valid when running in remote mode, using a
robotic total station.)

M Prompt for Layer: when checked, a prompt to select a layer will
appear before any new point is stored from only the routines under
the Stakeout menu.

M Prompt for Attributes: when checked, a prompt to select feature
information will appear before any new point is stored from only the
routines under the Stakeout menu. This also requires that a feature
file be selected from the Files Settings card, described earlier.

Note: There is no Prompt for Description checkbox as in the Surveying
Settings card because you are always prompted for a description
when storing a point from a stakeout routine.
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Horizontal Distance Tolerance: this setting affects the Remote
Staking and Stake to Line routines (Page R-110). When staking to a

line and the prism is located at a perpendicular distance to the
specified line that is within the range set here, a message will state
that you are on the line. When performing Remote Stakeout, the
final graphic screen that is displayed when you are near the stake
point will occur when you are within the distance to the stake point
specified here.

Turn gun to design point: only applies to motorized total stations.
The following options are available:

2D (HA only): A motorized total station will turn horizontally

toward the design point after tapping the button in
the particular stakeout screen.

3D (HA and ZA): A motorized total station will turn
horizontally and vertically toward the design point after

tapping the button in the particular stakeout

screen.

Automatic 2D (HA only): A motorized total station will
automatically turn horizontally toward the design point when
the stakeout screen opens.

Automatic 3D (HA and ZA): A motorized total station will
automatically turn horizontally and vertically toward the
design point when the stakeout screen opens.

Cut Sheet Offset stored: The cut sheet offset information can be
stored to the raw data file in either of the following formats when
performing any offset staking routine:

Design Offset: when selected, a cut sheet report will list the
design-offset values.

Actual Offset: when selected, a cut sheet report will list the
measured-offset values.
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Repetition Settings

The Repetition Settings card contains the
settings that control how repetition shots are

Surveying | Stakeout Repetition |Date/'|'ime| 1 | ’l

performed and acceptable tolerances. Horizontal Tolerancs: [30.0 set
. . . i . =00
Horizontal Tolerance: a warning message will be 28Nt Telerance: *8¢
displayed if a horizontal angle exceeds the Distance Tolerance: |D-5 ft
tolerance entered here during a repetition shot. I” Shoot Distance to Backsight

" Do Mot Shoot Reverse Distances
I Enable Automatic Repetition
Shooting Sequence: IBS =F5 ~F5 = BS j

Zenith Tolerance: a warning message will be
displayed if a vertical angle exceeds the tolerance
entered here during a repetition shot.

Distance Tolerance: a warning message will be displayed if a
distance exceeds the tolerance entered here during a repetition shot.

M Shoot Distance To Backsight: when checked, a distance will be
measured to each shot to the backsight. When unchecked, only the
angles are measured.

M Do Not Shoot Reverse Distances: when checked, distances are not
measured during reverse shots.

M Enable Automatic Repetition: when checked, all remaining shots
after the first shot to the backsight and foresight will occur
automatically when using a motorized instrument.

Shooting Sequence: specifies the order that the shots are taken from
the following options:

e BS>FS”"FS > BS: Backsight, Foresight, reverse Foresight
Backsight

e BS>FS "> BS > FS: Backsight, Foresight, reverse Backsight,
Foresight

e BS”"BS>FS"FS: Backsight, reverse Backsight, Foresight,
reverse Foresight

e FS"FS>BS”BS: Foresight, reverse Foresight, Backsight,
reverse Backsight

e FS>BS”"BS > FS: Foresight, Backsight, reverse Backsight,
Foresight
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e FS>BS "> FS > BS: Foresight, Backsight, reverse Foresight,

Backsight

Date/Time Settings

The Date/Time Settings card is used to set the date and time in the

data collector.

Repetition Date/Time |Genera| |

Date: Time: Format:
| oioi/zoo0 | 1z:00:00 |LDEa| j
~Set Date: ~SetTime:—————

i n] hadad HH MM S5
[o1 [or [zo0 || [1z oo Joo
Set Date | Set Time |

~DUT Correction: -
IF Syncronize |

<|»| Date: displays the current date.

Time: displays the current time.

Format: Select Local to display your local time,
or UTC to display Coordinated Universal Time.

Note: The date, time and UTC are computed
using Windows CE’s Date/Time properties.

Set Date | will set the system date with the date that is entered.
: will set the system time with the time entered.

DUT Correction: is the polar wandering correction factor, in seconds,
used to convert UTC to UTL1. (UT1=UTC+DUT)

: when pressed, will zero the fractional portion of the

current time and advance to the nearest second so that the time can
be set more accurately.

General Settings

Stakeuut' Repetition | Date/Time General | 1 | »

[JUse Enter Key to Move Between Fields -
[[] Akways Prompt for Backsight Check

[[Beep When Storing Paints

[[1Beep On Control Activation

[CIPrampt for Description

[CIPrampt for Layer

[CIPrampt for Atributes |

[~ auto time stamp every IGD min,

¥ Remind to backup joh every |1 birs,

The General Settings card contains the
following miscellaneous settings:

M Use Enter Key to Move Between Fields:
when checked, the [Enter] key will move the
cursor to the next field in all screens. When
unchecked, the [Enter] key will perform a
different function depending on the field
selected.

R-37



Survey Pro Reference Manual

Note: The arrow keys and the [Tab] key can also be used to move the
cursor between fields.

M Always Prompt for Backsight Check: when checked, if you exit the
Backsight Setup (Page R-72) screen without performing the Check
Backsight routine (Page R-73), a prompt will first ask if you are sure.

M Beep When Storing Points: when checked, an audible beep occurs
when a point is stored.

M Beep On Control Activation: when checked, a sound occurs when
an active area of the screen is tapped, such as a button or checkbox.

M Prompt for Description: when checked, a prompt for a description
will appear before any new point is stored from any routine other
than those included in the Survey and Stakeout menus.

Note: Descriptions can be no longer than 16 characters.

M Prompt for Layer: when checked, a prompt to select a layer will
appear before any new point is stored from any routine other than
those included in the Survey and Stakeout menus.

M Prompt for Attributes: when checked, a prompt to select feature
information will appear before any new point is stored from any
routine other than those included in the Survey and Stakeout menus.
This also requires that a feature file be selected from the Files
Settings card, described earlier.

M Backup Reminder When Closing Job: when checked, a reminder
will open to backup the current job prior to closing it.

M Auto time stamp every __ min: when checked, will store a note
record to the raw data file containing the current date and time each
time the specified number of minutes passes. This is useful for
tracking down when specific raw data records were written to the file.

M Remind to backup job every ___ hrs: when checked, will open a
reminder to backup the current job after every specified number of
hours passes.
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Edit Points

[[2] Job || [B] Edit Points |

The Edit Points screen allows you to add, edit, and delete any points
in the current job.

: if only a single point is selected, this will open the point in

the Edit Point screen (Page R-40) where the details of the point can

be modified. If more than one point is selected, the next Edit Points
screen will open where the description and

Edit Points Close) layer for the selected points can be modified

Paint | Description | Morthing (m) ||| Simultaneously.

+ 1 Start 5,000,000

+ 2 P12 5,709,847

+E 5,736,169 Note: as with most Windows applications, a

i ‘5‘ EE 3’?;‘2'2;3 series of points can be selected by holding

+ 5 iy 5:194:389 down t_he sh_ift _key while selecying the fir_st and

+ 7 PT7 4,066,912 ~|| last point within a range of points. Multiple

I — 21| random points can be selected/unselected by
Edit... | Insert... | Delete... | holding down the control key while tapping
Find.. | Firdmet | soTo. | them.

Note: Double tapping on a point will also open the point in the editor.

Note: The current occupy and backsight points cannot be edited.

[ Insert... | opens a dialog box where a new point can be added to the
current job.

: will delete the selected point.
: will search for a point by its description.

Find Next [: will find the next point that contains the description
entered when using the button (above).

: opens a dialog box where any point can be quickly located
by the entered point name.
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Edit Points — (multiple point editing)
[[2] Job | [[8] Edit Points | [ Edit... ]

This screen is accessed after pressing Edit Points [ ok |
when more than one point is selected. The General |

change made in this screen will be applied to all

the selected points. I Change Descriptions

Change Descriptions: When checked, allows you Description: P12

to change all the selected point’s descriptions to

the Description entered in the next field. F Change Layers

Description: is the new description that will Layer: o -
replace the existing descriptions for the selected

points.

Change Layers: When checked, allows you to move the selected
points to the layer selected in the next field.

Layer: is the layer where the selected points will be moved.

Edit Point — General

[[2] Job | | [8] Edit Points | | Edit... | | General |

The General card of the Edit Point screen is used
to modify the description, layer and feature
information for the selected point.

Edlit Point - 157 [ oK |

General |Lucatiun | Geodetic I

Point Name: displays the selected point’s name. .
Point Name: |15?

Description: is the description for the selected

A Description: ~ [GRID
point.

) ) Layer: |GRID
Layer: is the layer for the selected point.
Feature:  Liility Object

Feature: displays the feature assigned to the
selected point, which can be modified using the

Attributes | button.

Attributes . accesses the Point Feature Attributes screen (Page R-43)
where the feature attributes for the point can be modified.
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Edit Point — Location
[[2] Job || [8] Edit Points | | Edit... | | Location |

The Location card is used to modify the
northing, easting and elevation of the selected
point.

General Location |Geudetic |

Morthing:  {S055.0 feet

Easting:

Elevation: |98.594605 feet

Edit Point — Geodetic

[[2] Job | | [B] Edit Points | | Edit... | | Geodetic]|

_ The Geodetic card applies primarily to Survey
General | Location  Geodetit | Pro with GPS users. Refer to the GPS
Reference Manual for more information on

¥ Has Geodetic Data this card.

Latituce: ! M Has Geodetic Data: when checked, this
longiuce: | allows you to edit the geodetic coordinates for
Ellipse Height: I a point.

P — | | Advanced... |: will open the Edit GPS Point

Flags screen to select the advanced settings

for the selected point.
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Edit GPS Point Flags Screen

[[2] Survey | [[2] Control Points| | Edit Point || Set Flags |

The Edit GPS Point Flags screen is used to select the advanced
settings for the selected point.

Set Up Group: is the set up group of the point.
(See the User’'s Manual for more information on
set up groups.)

Edit GPS Point Flags Cancel
’—Set Lp Group

Current Base Setup Group: 712152121

GPS Control Point: when checked, will include SetUp Graup: [712152121 Sarne a0 Bacs |
the selected point in the list of localization I GRS Control Point
control points. ™ Use for Horizontal Localization

[T Use for vertical Localization

Use for Horizontal Localization: when checked,
will use the point for horizontal control in the
localization solution.

Use for Vertical Localization: when checked, will

Localization Calculator Flag
’7|_ Use a5 localization calculatar grid origin ‘

use the point for vertical control in the
localization solution.

Use as localization calculator grid origin: when checked, identifies
the selected point as the local grid origin for computing rotation in
localization calculator solutions. (See the GPS User’s Manual for
more information on localization calculator.).

Accept | accepts the screen selections and returns to the previous
screen.
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¥ Recently Used

Job Menu

Point Feature Attributes

[[2] Job || [B] Edit Points | | Edit... || General | | Attributes... |

The Point Feature Attributes screen is available from the above path

or whenever a point is stored when Prompt for Attributes is checked in

[utilty Object

[

Crwner

1D #

Type

Comments

Iap Ref.

IPaciﬁc Pawer & Light

j;

J12455

IPuwer Line

=

El

the Surveying Settings screen (Page R-33).

Recently Used: when checked will arrange
the order of the available features so the most
recently used features are listed first. Any
feature in the current feature file can be
selected from the corresponding drop-down
list.

The content displayed in the main portion of
the window fully depends on the attribute
information associated with the selected
feature.

Note: Feature files are created using the Survey Attribute Manager
included with TDS Survey Link, Version 7.2 or later.
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Edit Polylines

[[2] Job | | [€] Edit Polylines |

The Edit Polylines screen is used to add, edit, and delete polylines in
the current job.

The first screen will display a list of all the Add,/Edit Polylines
polylines that are stored in the current job. "

. . . L Mew.. | Edit. | Delste...
Selecting any of the polylines listed will display a — _ | = | — |
horizontal (overhead) and vertical (side) view of Destription Gl

Boundary

that polyline.

: will open the selected polyline in the
New Polyline screen, described below.

: will delete the selected polyline.

: will open the Polyline Editor where a P | N
new polyline can be created.

L

Screen Two — New Polyline

Th_e seC(r)]nd screen :js _useﬁ to o:e:!ne all of the New Polyline [ OK |
points that are used in the polyline. Any curve M e
information will be entered later, but the end @’] 2 . . &l
points must still be selected at this point. | TosErom.. |
The current polyline is shown on color displays Q‘l LI
with bold red lines and all other polylines are a Clear |
shown using thin black lines. Only the current o~ Proparti |

: : 6 Properties...
polyline data can be edited. @; TPTE . gTs

122

: opens a map view where the el étart 7
points in your polyline can be tapped. They must mm——m  FT7
be tapped in the order that they occur in the
polyline.
. Allows you to define a range of points to define a
polyline.
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: Accesses the third screen, described next, where the current
polyline can be modified.

Clear | removes the current polyline.

Screen Three — Polyline Editor

Once the initial points are selected for the current polyline, the third
screen allows you to modify the polyline and define any curve and
grade information for the polyline sections.

Selecting any point in the left column of the

Polyline Editor Ok | screen will select that point and the line
4|Rem':“’e —ldear all_| cures... |[rorizantal :I' segment that follows it up to the next point.
m_ ‘ The selected section is then highlighted in

2 PT2 . . .
_ 013 2 the map portion of the screen. Any edits will

4 FT4 occur on the selected section.

<End=

: will remove the selected point and

-8 the line segment that follows it. The
1 previous line segment will be automatically

L@I@L@Iﬂ@

|| <= Insert Igl_zuum

7
Sart - pry joined to the following point. The change

will only be saved if you then tap

Tapping m will return to the previous screen without saving the
changes.

Clear All |: will completely remove the current polyline. The change

will only be saved if you then tap @ Tapping will return to
the previous screen without saving the changes.

: Accesses the fourth screen, described below, where a
horizontal, vertical, or spiral curve can be added to the selected
polyline segment.

Horizontal / Vertical: toggles between showing the map in a
Horizontal (overhead) view or a Vertical (side) view.

: allows you to insert a point, or a group of points in front of
the selected point. The change will only be saved if you then tap @

Tapping will return to the previous screen without saving the
changes.
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Note, if <End> is selected in the list, the button will change
to an button to indicate that additional points will be

appended to the end of the list.

Screen Four — Add/Edit Curve

The fourth screen is used to modify a selected polyline segment that

occurs between two points. A horizontal, vertical, and/or spiral curve

can be applied to the polyline segment.

Adding a Horizontal Curve

Tap the tab.

Curve: must be set to Arc to enter a horizontal curve.

|» Radius |/ |» Delta ]/ |» Degree Arc|/|» Degree Chord |: allows you to

specify the radius of the curve using a variety of
methods.

Turn: specifies if the curve turns toward the
Right or Left as you occupy the initial point and
face the end point.

Arc: specifies if the arc of the curve is Small (less
than 180°) or Large (greater than 180°).
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Arc f Spiral |Parabc:|iu: Curve |

[ ok J cancel]

P Radius: | |2DD.648981 - |

Curve:

Turn

& Right|| © Small

© Left

Arc >

Arc

CLarge




Add{Edit Curve [ oK |

arc / Spiral |Parabu|ic CLrve I

Adding a Spiral

Job Menu

Tap the tab.

Curve: must be set to Spiral to enter a spiral

Radius: is the radius of the spiral curve.
(The same radius of the circular curve
adjacent to the spiral.)

Length: is the length of the spiral, measured
along the curve from the TS to the SC.

Turn: specifies if the spiral curve turns to the
Right or Left as you occupy the initial point

Direction: specifies if the curve runs from where the tangent
intersects with the spiral toward where the spiral intersects with the
curve (TS->SC) or if the curve runs from where the curve intersects
with the spiral toward where the spiral intersects with the tangent

Tap the Parabolic Curve| tab.

RadiLis: [150 Ll curve.
Length: [201.297963 Ll
163 Curve: ISpiraI 'I
Turn Direction
# Right|| ' C5->5T
4
PT| CliLeft || & TS->5C
and face the end point.
(CS->ST).
Adding a Vertical Curve

#rc / Spiral Parabolic Curve |

Grade at EVC:

E—

1| - Aute-Cormputs
""c:q L Pl iEvC CIEVC

V¥ Apply Curve

BYC: -8.152%

M Apply Curve: must be checked to enter a
vertical at curve.

Grade at EVC / BVC is the known grade at
either the end of vertical curve or beginning
of vertical curve. The grade entered here is
determined by the selection made in the
Auto-Compute field.

Auto-Compute: will automatically compute
the grade at the selected point and display it
at the bottom of the screen. The grade at the

point that is not checked here must be specified in the field defined

above.
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Edit Alignments

The Edit Alignments screen is used to create and edit alignments,
which can then be used with routines such as Offset Staking, Offset
Points, Offset Lines and Road Layout.

Alignments are used to describe all of the horizontal and vertical
details of a road’s centerline. An alignment does not use existing
points to define any particular locations on the alignment, although a
point can be used to anchor the starting location, which is the same
location for both the horizontal and vertical parts of the alignment.
Any location on an alignment where a change occurs is called a node.

An alignment can contain straight sections, grades, horizontal,
vertical, and spiral curves. The horizontal and vertical portions of an
alignment are defined separately and independently, but they are
both combined within the software to create a single alignment with
horizontal and vertical characteristics.

Add / Edit Alignments

[[2] Job || [0] Edit Alignments | or

|[2] Roads | | [B] Edit Alignments |

The Add / Edit Alighments screen displays a list
of all the existing alignments in the current job. | | i | Solete |
The right portion of the screen shows a graphic et | Bl R ~|

Add/Edit Alignments

of the horizontal and vertical portion of the Descrip. | POR
Alignl M=0,000, E=0.000, Ele:

selected alignment.

: opens the Edit Alignment screen where ’
a new alignment can be created from scratch.

: opens the Edit Alignment screen where
the details of the selected alignment can be T

edited. 4] | I

: is used to delete the selected alignment.

Ll: The power button accesses the following routines:

)
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e Create Points: opens the Create Points screen (Page R-232)
where points can be stored that coincide with the selected
alignment.

e Import .RD5 File: opens the Open screen and lists all the
* RD5 alignment files in the Jobs directory. Select the
desired file and tap @

e Export .RD5 File: opens the Save As screen where the current
alignment can be saved to a *.RD5 file.

Edit Alignment

[[2] Job | | [0] Edit Alignments | | Edit... | or
[[2] Job || [®] Edit Alignments | | New... |

The Edit Alignment screen is used to edit an existing alignment or
create a new one.

Edit Alignment Screen — HAL Tab

The HA_L (Horizontal AI__ignment) tab in the
AL |AL |poe | cereral] Edlt_AIlgnment screen is used t_o enter or
: . modify only the horizontal details of an
lnsert...l Edlt...l Eemuvel /l alignment.
— Az=0°00'00",L=100, 7T |
Wl 4z(P)=0°00'00"R= g : opens the Edit Segment screen
B éiép)zﬁ'jm":'u"ﬂz Q) where a new horizontal alignment segment
a can be inserted prior to the selected segment.
q | ] - : opens the Edit Segment screen
cta: 1100.000 where the selected horizontal segment can be
Azi: 0~00'00" — 0 Feet modified.

: removes the selected segment and automatically joins the
next segment with the previous segment.

Note: The station and azimuth at the beginning of the selected
horizontal segment are displayed at the bottom of the screen.
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Edit Alignment Screen — VAL Tab

The VAL (Vertical ALignment) tab in the Edit
Alignment screen is used to enter or modify only
the vertical details of an alignment.

Note: The total horizontal length of the VAL
must be equal to or greater than the total
horizontal length of the HAL when the
alignment is used for road layout.

: opens the Edit Segment screen where

Edit Alignment
HaL

Insert., | Edit... | Eemove |

L=25,000,G=5,000%

J4  L=25.000,51=6,000

— L=25.000,G=3.000%

J %

2 001 @
End ——

Sta: 0+75.000 @l

Ele: 103.375

WAL |POB |Genera||

[ ok J cancel]

a5

a new vertical segment can be inserted prior to the selected segment.

|Edit... |: opens the Edit Segment screen where the selected vertical

segment can be modified.

: removes the selected segment and automatically joins the

next segment with the previous segment.

Note: The station and elevation at the beginning of the selected
vertical segment are displayed at the bottom of the screen.

Edit Alignment Screen — POB Tab

The POB (Point Of Beginning) tab in the Edit

Alignment screen is used to define the starting
location of the alignment. The first horizontal

and vertical segment will always begin at this

location.

: the starting location for the

horizontal and vertical alignments will be at the
specified North, East and Elev coordinates.

: the starting location for the horizontal
and vertical alignments will be at the specified
Point.
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[ ok J cancel]

East:

Start Location Narth: |3UUU-U
2000.0

¥ Location: |E|EV: IlDD.D vl
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Start Station: is the station on the alignment that corresponds with
the starting location or point.

Edit Alignment Screen — General Tab

Edit Alighment [ 0K |

Hal | wvaL | PoB General|

Description: |R0adway
Layer: IGRID j - |
Feature: <Mone= Atiributes... |

The General tab in the Edit Alignment
screen is used to describe the alignment and
select the layer where it is located.

Description: is the description of the
alignment.

Layer: is the layer where the alignment will
be located.

: accesses the Point Feature
Attributes screen (Page R-43) where the
feature attributes for the alignment can be
selected.

Edit Segment

The Edit Segment screen is accessed anytime an existing horizontal
or vertical segment is added or edited. A variety of segment editing
screens are possible depending on the type of segment being edited or
created. Each segment editor is discussed below.

Edit Segment — Line Card

The Line card is used to add a straight horizontal line segment in the

alignment.
Edit Segment [ oK |

Line |!-'-.rc |Spira||

Length ISD.EI LI

e

H

¥ Make this segment tangent to previous

b AzirUth: | |102.1?4481 v |

Length: is the horizontal length of the line.

M Make this segment tangent to previous:
when checked, the specified line will be
tangent to the ending tangent of the previous
segment.

R-51



Survey Pro Reference Manual

Note: When making a new horizontal segment tangent to the
previous segment, the new segment will appear in the Edit
Alignment screen tagged with a (P). This means that if the previous
horizontal segment is edited or deleted, where the orientation
changes, all subsequent horizontal segments that have the (P) tag
will also be adjusted so they will remain tangent to the previous
segments.

This does not hold true for vertical alignment segments. Vertical
segments will always begin with the specified starting grade unless
they are manually modified.

| » Azimuth |/ | » Bearing |: is used to enter a known azimuth or bearing
of the line.

: adds the line to the current horizontal alignment.

Edit Segment — Arc (Horizontal Curve) Card
The Arc card is used to add a horizontal curve to the alignment.

The curve can be defined by two of the following:

. : The distance from the radius

point to the curve Edit Segment [ ok |

Line  Arc  |spral |
e | Delta | The internal angle from center to

tangent points. » Radius: | 500 |
o [Degree Arc]: The internal angle Doeta: [fus0000 hd

equivalent to a 100-ft arc length. Turn: © Left & Right \
e | Degree Chord | The internal angle
equivalent to a 100-ft chord length. ¥ Make this segment tangent to previous

[Length |: The arc length. b zirrth: ||102.1?44e1 Ll
: The chord length.

: The distance from the PC or PT to the PI.
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. Mid Ord |: The distance between the curve and the chord at
the center of the curve’s length.

Turn: specifies if the curve turns to the & Left or & Right as you face
the curve from the beginning.

M Make this segment tangent to previous: when checked, the start of
the specified curve will be tangent to the ending tangent of the
previous segment.

| » Azimuth |/| » Bearing |: is used to enter a known azimuth or bearing
at the start of the curve.

: adds the curve to the current horizontal alignment.

Edit Segment — Spiral Card

The Spiral card is used to add a spiral curve to the alignment.

Edit Segment [ oK | Radius: is the radius of the spiral. (This
Spiral | equals the radius of the horizontal curve
tangent to the spiral.)

Radlie |5D'D Ll Length: is the length of the spiral.
Length I?S.D Vl o )
Turn: specifies if the curve turns to the & Left or

Tum: © Left  ® Right # Right as you face the curve from the
Diri © TS@SC® CStosT H beginning.

Line | arc

¥ Make this segment tangent to previous Dir: specifies if the curve runs from @ TS to SC

b szimuth: ||102.1?44e1 Ll (Tangent to Spiral, to Spiral to Curve) or ®CS

to ST (Curve to Spiral, to Spiral to Tangent).

M Make this segment

< X -
; X of Throw R i tangent to previous: v_vhen
Tangent N checked, will automatically
n ) A -
Spiral Curve " Delta turn the spiral so the
TS (Tangent to Spiral) Spiral PI—__ T Y beginning is tangent to the
Y of Throw SC (Spiral to Curve) — end of the previous
segment.
Circular |» Azimuth |/ | » Bearing | is
Curve used to specify a known

azimuth or bearing of the
start of the spiral.
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Edit Segment — Vertical Line Card (Grade)
The Vertical Line card is used to enter a segment

with any grade. .
Y9 ¥, Line |v. Curve |

Length |25.D LI
Grade: is the grade (slope) of the segment.

g ( P ) g Grade I-G.D % LI
| Get Previous Grade |: will automatically enter a

grade equal to the grade at the end of the

previous segment.
Get Previous Grade | -\\

¥

Length: is the horizontal length of the segment.

Edit Segment — Vertical Curve
The Vertical Curve card is used to enter a

parabolic vertical curve to the alignment. V. Line \ Curve |

Length: is the horizontal length of the vertical

curve. Length |25.D w |
. . . |3.El b

Start Grade: is the starting grade of the vertical Start Gradis # Ll

curve. End Grade [0 % |

End Grade: is the ending grade of the vertical

—_—
curve. Get Previous Grade v

| Get Previous Grade |: will automatically enter a

Start Grade equal to the grade at the end of the
previous segment.
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Auto Linework
[[2] Job || [E] Auto Linework | or @-[L]

The Auto Linework screen is used to set up custom descriptors that
can be used to generate various polylines between points as they are
shot. These features can than be exported and used in the TDS
ForeSight software.

Auto Linework Close

Description Cid, nd F‘erS Note: The auto linework information
Culvert  R-Cry described below is not written to the raw data

CURB* piine | file. If using a conversion routine that only

m
=i
o
m

&&L&&_
ﬁLLtt
e L I

Ferce b Rect e uses a raw data file, all linework commands
oT# b Line PR must be manually entered into the raw data
sS viie | EE file in the form of a note by using the Ctrl-[B]

hotkey.
b

Eamave,, o %Dgo o _ o _
Remove All.. L Description: lists the descriptions defined
Bo from using the button, which when
used during data collection, will generate the specified polyline
segment (linework).

.a-"”’.:‘

i

H ')

The following two wildcards can be appended to a description where
each one performs a special function.

Asterisk (*): when a description entry ends with an asterisk,
any description entered during data collection that begins
with the same characters before the asterisk will be joined to
the previous linework entry. For example, if CURB* were
used as in the screen shown here, and a description for a
point was called CURB5 or CURBSIDE, the line segment
associated with CURB* would be appended to the previous
line segment.

Pound sign (#): when a description entry ends with a pound
sign, any description entered during data collection that
begins with the same characters before the pound sign will
generate the associated line segment type, but if the next
description is at all different from the previous use, a new
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independent line segment will be drawn. For example, if
LOT# were used as in the screen shown above, all entries of
“LOT10” would be connected. If LOT15 were also used as a
description during data collection, any future use of LOT15
would connect to the previous LOT15 entry.

Note: Linework descriptions are case sensitive.

Cmd: lists the current type of line segment (linework) that will be
created after shooting the required points and storing them with the
associated Description. The following linework command options are
selected by repeatedly tapping the appropriate button:

. : creates a straight line between the next two points
stored with a description associated with Line.

. : creates a curve through the next 3 points stored
with a description associated with P-Crv.

e | »R-Crv| creates a curve between the Auto Linework [ ok |
next two points that are stored with a Please enter radius and curve direction,
description associated with R-Crv. After Radius Wﬂ
the second R-Crv point is shot, the Turn: € Left & Right

prompt shown will open and is used to

) : arc: & Small  © Large
define the details of the curve.

o

R
1 117
Byt cH
e | » T-Crv| creates a curve with a specified [E AN ERI0NS [ OK |
incoming tangent from the next two Please enter an incoming azimuth for this curve,

points that are stored with a description b Azimuth: | [220 Ll

associated with T-Crv. When the second
point is stored, the prompt shown here
appears where the incoming azimuth or ,
bearing is specified. g
H
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. : will compute and store the fourth and final point that
forms a rectangle or parallelogram after three points are
stored with a description associated with Rect.

Note: At any time, the line type for any linework command can be
changed while collecting linework for a particular feature. For
example, a feature called FENCE might primarily use the Line
linework command, but might also contain a curved section. To add a
curve to the fence, you would use the Ctrl-L hotkey to open the Auto
Linework screen and toggle Line to R-Crv prior to storing the first
point of the curve. Once the second point of the curve is stored, the
curve is defined and appended to the FENCE polyline. This routine
is enhanced with the Props command, described below.

M On: When checked, activates the associated linework command. If
a particular polyline is created and then this is unchecked for that
linework command, future points stored with the same description
would not result in any change to that polyline. But if this is then
activated again later, all future points collected using the same
linework command will be appended to the original polyline.

End: toggles between the following two functions, giving you control
in collecting data for two or more separate features that use the same
linework command:

When the map icon is displayed for this button, a polyline has
been created for the associated linework command. Tapping the
button will then allow you to detach future points using this linework
command from the current polyline, resulting in future points being
added to a new polyline.

_I If the button is blank and the current job contains at least one
polyline, you will be prompted to select an existing polyline. Once
selected, future points stored with this linework command will be
appended to the selected polyline.

Auto Linework Properties Kild Props: A single polyline can contain different

line types. The Props command will open the

I Switch to default on completion b Line | Auto Linework Properties dialog_ box, shown
here, where when the checkbox is checked, the

linework command will always switch back to
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the specified default linework command after changing and storing a
different line type for a particular feature.

Add... [: allows you to create a new linework command.

Remove... |: removes the selected linework command.
Remove All... | removes all the existing linework commands.

Note: All linework shots require at least two points with a particular
linework command before a polyline segment is created. If only the
initial point has been stored, no polyline segment is yet created.

View Raw Data File

[[2] Job | [[F] View Raw Data |

The View Raw Data File screen displays the raw data file of the
current job and allows you to append a note or current time entry.

Tapping any line in the raw data file will toggle a [ELETDLE
bookmark in front of that line. The active @ SP,PN4,N 5649,019,F 5685,491,EL235,750,--F T« |
bookmark is shown as a green (or light-gray) @ SP,PNS,N 5152.632,F 5660.041,FL244.850,--PT
; ; ; ; ; SP,PNG,M 5194,389,E 5439999 EL242.320,-F1
circle. An inactive bookmark is shown in red (or @ SP Ph7 1 4966, 912 F 5305 651 239,630 P1
dark gray)' See illustration. -- Wert, projection - Geoid model set up: BGM ¢
- . . . . -- Yert, projection - Geoid model set up: BEGM ¢
First [: jumps to the first line of the file. @ — Date: D1-25-2000 Time: 14:02:95.910
A i i —— Mate: N1-25-2000 Time: 140544 SA0 _|L|
Last | jumps to the last line of the file. g | B
i : Eirst Brav. Ti
Prev. |: jumps to bookmark above the active S Y | Lue |
bookmark Last | [est Clear all | Mote, .,

: jumps to the bookmark below the active bookmark.
Clear All |: clears all bookmarks.

: appends the current date and time in the form of a note to the
end of the raw data file.

: opens the Raw Data Note screen where any note, up to 127
characters, can be appended to the raw data file.
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Raw Data Note

Close]|

Wurite Moy |

Raw Data Note

Enter 2 Mote of Lip to
127 Characters:

e |

e | oveer | mar |

'cpzt |

cpat |

et | e |

e |
= |

View DTM

[[2] Job | [[8] View DTM |

Enter any note to append to the raw data file.
You can use the buttons to insert common
line work commands.

When finished, tap to append the

note to the end of the raw data file.

Before viewing a DTM, the Setup DTM 3D screen will open where the
DTM layers must be defined. This screen is also used to define other
parameters for the DTM.

Setup DTM 3D

Layers... | DT O Auxiliary: Trash
E.gundar\,r...l Boundary Clear |

& Exclude points or bresklines outside of the
boundary from DTM Layer.

" Discard the boundary when a new point or
breakline outside of the boundary is added
to DT Layer.

Breaklines. ..

Points.. | 30 view... |

: opens the Layers for Staking DTM

screen where the DTM layers are selected.

: opens the Choose Polyline screen

where a polyline can be selected that defines
the boundary of the DTM.

Exclude points...: will move any points that
exist outside the selected boundary to the
Auxiliary layer. If a point is later stored
outside the boundary, they will also be moved
to the Auxiliary layer.

Discard the boundary...: will initially move

any points that exist outside the boundary to the Auxiliary layer. If a
point is later stored outside the boundary, the selected boundary is
automatically unselected.
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: will unselect the selected boundary and move it to the
Auxiliary layer.

: will open the Add/Edit Break-lines screen where DTM

break-lines can be added or edited.

: will open the Points on DTM Layer screen where the points
on the DTM layer can be viewed, new points can be imported, and
existing points can be deleted (moved to the Auxiliary layer).

: will open the 3D View screen where the DTM can be

viewed from any angle.

Layers for Staking DTM

[[2] Job || [6] View DTM | | Layers... |

. . Fe s alki |
The Layers for Staking DTM screen is used to Ly iier 52 AT DT B

select the DTM layer and an optional layer Select DTM Layer
where non-DTM points will be stored.
Layer: |0 =] ~]

Layer (DTM): is the layer that contains the

points that you want to use for the DTM. o sl sy Layes

Move the paints or breaklines improper for TIN
Select Auxiliary Layer: if this is checked and a generation from DTM Layer to Auxiliary Layer,

point is stored that is located outside the selected Layer: [Trash = Ll
DTM boundary, the point is automatically stored
on the Auxiliary layer. If left unchecked, a

prompt will appear when storing a point outside
the boundary where you must specify the layer to store the new point.

Layer (Auxiliary): is the layer that all points will be stored to if they
cannot be stored to the DTM layer.
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Choose Polyline

[[2] Job || [&] View DTM | | Boundary... |

Choose Polyline

Description Points Al
Alignrment 100, 2 I+
Boundary 433, 441, 44, N
Break-line 676, 678, 69... N
Creek 628, 361, 31... N
<] | i

The Choose Polyline screen is used to select

DK f§ Cancel

hd

an existing polyline.

All the polylines in the current job are
displayed. Select the appropriate polyline
and tap @

Add/Edit Break-lines

[[2] Job |[[s] View DTM | [ Break-lines... |

The Add/Edit Break-lines screen is used to select, edit, create, or

delete the break-lines that will be used when computing the DTM.
The break-lines that will be used when computing the DTM are listed

Add /Edit Break-lines

Edit.. | Delete... | add Existing...| Mew... |
Descrip. | Points |

Polyline 676, 678, 656, 63...

in this screen.

: opens the Edit Polyline screen
where the selected polyline can be modified

or a new polyline can be created.

: will move the selected polyline to

the Auxiliary layer.

Add Existing... | will display all the polylines

in the current job. Selecting a polyline and
tapping @ will move the selected polyline to
the DTM layer.

Note: If a boundary is defined, only polylines that fall within the

boundary can be added.
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: opens the New Polyline screen, which is identical to the Edit
Polyline screen and is used to create a new polyline.

Edit Polyline

[[2] Job || [6] View DTM | | Break-lines... | | Edit... | or

[[2] Job | |[8] View DTM || Break-lines... | | New... ]|
The Edit Polyline screen is used to perform some

preliminary editing to a polyline prior to Edit Polyline | 0k ] cancel
accessing the polyline editor with the key. B Tap Faints...

] 22 723724 325726 72
: allows you to tap points to define a

705709 710711712 713715
new polyline. If a polyline was already selected (—I-l

To f From...

695 595 £97 £95 699 700 701 70 Edit. .
. . . I 6B36E4685 GB66ET sag 68960 =

prior to accessing this screen, it will be replaced :

by the polyline being created.

: allows you to define a range of

points that define a polyline. If a polyline was e
already selected prior to accessing this screen, it
will be replaced by the polyline being created.

: accesses the Polyline Editor, described on Page R-45, where
the polyline can be further edited.

671672673674 675 675 67767 Clear

859660 661 662 55%;.5\@ Properties. ..
647 648 649650 651 652 653654
635638 637636 630 640 641 B4,

623624 625 626627628629 63
10 Fest g 5

]

: will permanently remove the selected polyline from the job.

: opens the New Line dialog box where the description,

layer and feature attributes can be modified.

: opens the Map Display Options screen (Page R-233) to select
what is displayed on the screen.
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Points on DTM Layer

[[2] Job || [&] View DTM | | Points... |

The Points on DTM Layer screen displays all the points on the DTM
layer and allows you to add points from another layer or delete (move)
points to a different layer.

Points on DTM Layer

Paint | Description | Morthing (feet) |£|
+ 435 FT121 5,030,194

+ 436 FT122 5,035,089

+ 437 FT123 5,035,100

+ 43g FT124 5,033,132

+ 439 FT123 5,034,920

+ 440 FT126 5,034,933

+ 441 PT127 3,034,926

+ 442 PT128 5,035,030

| |

Delete | GoTo | Add From TD| Del From To |

.

: will move the selected point(s) to

the Auxiliary layer. If the Auxiliary layer is
not specified, you will be prompted to select
the layer to move the points to.

Note: Points on a boundary or break-line
cannot be deleted.

[GoTo |: will quickly find and select the

specified point.

Add From To |: opens the Select Point(s) screen where a point range

can be entered. The points will then be moved to the DTM layer.

Del From To |- opens the Select Point(s) screen where a point range

can be entered. The points will then be moved to the Auxiliary layer.
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3D View

[[2] Job | [[&] View DTM][3D View...]

The 3D View screen is used to view the DTM from any angle.

: opens the 3D View Settings screen,

described below, where the information displayed

in the 3D view can be configured.

: displays the total cut and fill volume
between the area that has been staked and a
reference datum, whose elevation is specified in
the 3D View Settings screen; or the total cut and
fill between the area that has been staked and

the selected DTM.

Datum: displays the datum elevation set in the

3D View Settings screen.

3D View
gettingl Eulumel Daturm: 0.000

-vm s \'\v
'fvy

ﬂ' ﬂ"\ e
A A

700 N
Yihy

Y
Y

|
Yﬂh‘,‘

i, A

h‘\\\‘\\
i

1‘!}*‘

122
: Toggles to display or hide the point names and descriptions.

: When this button is activated (pressed in), dragging within the
3D View will result in the image being rotated to any angle. When
the button is not activated, dragging within the 3D View will move

the image to any location.
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3D View Settings

[[2] Job | [[&] View DTM ][ 3D View...] [ Setting |

The 3D View Settings screen is used to

30 View Setting 0K fl Cancel

¥ Height Exaggerated to the Maximum

Height Exaggeration Ratio ID
¥ Hidden-line Remaval
" Dizplay the Difference Datum IEI.EI
Wiew Direction (Fram view point to the center)

b Azimuth: ||D.DDDD - |
|135.DDDD b 4 |

Zenith Direction:

configure the information displayed in the 3D
View screen.

M Height Exaggerated to the Maximum:
When checked, the height exaggeration is
automatically set to a high value. When
unchecked, the height exaggeration can be
set manually in the next field.

Height Exaggeration Ratio: is the value that
the height is multiplied by in the 3D view.
The higher this value, the more exaggeration,

where 1.0 would result in no exaggeration.

i

AR

AN IAG

70
i o

\‘u

M Hidden-line Removal: When checked, will hide
all the lines that occur behind other surfaces in the
3D View. The image shown here is identical to the
image shown on Page R-64 except the hidden lines
are not removed.

M Display the Difference: This applies only to
DTM stakeout. When checked, the elevations in

the 3D View screen will be distorted so the reference DTM will
become a flat surface. This will result in any staked point that occurs
above or below the reference DTM to stand out as hills and valleys.

Datum: When the Display the Difference checkbox is unchecked, cut
and fill volumes will be computed in the 3D View screen based on the
difference of a horizontal plane at the elevation specified here and the

staked points.

View Direction (from view point to the center): allows you to specify
the exact horizontal and vertical angle in which to view the DTM.
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Manage Layers

[2] Job | [[M] Manage Layers] or [ca)\ - [K]

The Manage Layers screen is used to manage the layers for the
current job. All existing layers are displayed along with which layers
are visible and how many objects are on each layer.

Set Active | will set the selected layer as the
active layer. The active layer is marked with a @
symbol. :aer V|5|Ie Ob]

0 L= 253

| New... |: opens the New Layer dialog box where a CONTROL es 18

GRID Mo 333
new layer can be added. You are prompted for a Tapo Ves 0

name and if the new layer should be visible. Trash Mo 5

: opens the Edit Layer dialog box where
the selected layer can be edited. The layer name
and visibility can be changed.

: will delete the selected layer.

Setactve | Mew. Edit... Delste

Note: Only layers that contain no objects can be deleted. Layer O is
required and cannot be deleted or renamed.

Tip: To move several points from one layer to another, select the
desired points in the Edit Points screen (Page R-38) and tap .
Select the layer you want to move them to and tap @
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Job Information
[[2] Job | |[1] Job Info

The Job Information screen displays details

[ Clase] -
Job Info ==l of the current job and allows you to remove
Filenarme Srnith. job - H H H
il il wasted space in the current job file.
Feature Code File M : ; b fi
Foder o RVEYRROVObSY Filename: displays the current job file name.
Size S.91KB ) . .
Created 4-5-2001 1:22 pr Control file: displays the control filename
Paints 20 H H
Eirst 1 used in the current job.
Last 20 . .
Alphanumeric MNone ~| | Feature Code File: displays the feature code
Wasted Space: O bytes (0% ) filename used in the current job.
Recoyer Wasted Space how | Folder: displays the directory where the
current job file is located.

Size: displays the size of the current job.
Created: displays the date that the current job was created.

Points: displays the first and last point names and if alphanumeric
point names are being used.

Lines: displays the number of polylines and alignments that are in
the current job.

Roads: displays the number of roads in the current job and the
filenames associated with them.

Attributes Collected: displays the number of point and line attributes
used in the current project.

Total Storage: displays the total amount of memory that is installed
on the data collector.

Available Storage: displays the amount of free memory that is
available to use for jobs.

Wasted Space: displays the amount of empty space that is being used
by the current job. This space can be recovered as described below.

| Recover Wasted Space Now || As you add and remove points and lines
in a job, empty gaps can result within the job file. These gaps use
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storage space. This button will remove any gaps in the job file, thus

recovering the wasted space.

Note: Survey Pro checks for low memory situations every minute.
When the available system memory falls below 256K of RAM, a

warning is displayed.

Calculator
[[2) Job || [3] Calculator | or

@— [A] or

LL Calculator (where applicable)

The Calculator screen behaves exactly like any
other RPN-format calculator. It consists of a
stack that can contain any number of values and
buttons that perform various operations. When
a value is being entered from the keypad, it is
displayed in a special area called the active area.
This value is then place in Level 1 of the stack
after tapping the Enter key.

Tapping a button on the display performs the
corresponding operation on either the last value
in the display, or the last two values, depending
on the operation. Each button is explained below

Calculator

“Deg T Rad © Grad

i (MEGDE)E)
| O CCE
DO OEEEHE
OOCIOOOCT
§9Ex)( D)) (D()EIE

where the value in Level 1 is x and the value in Level 2 is y.

+: Adds x and y.

x: Multiplies x and y.

Swp: Swaps positions of x and y in the stack.
—: Subtracts y from x.

+: Divides y by x.

Drp: Drops (removes) x from the stack.
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J: Moves the active value to Level 1 of the stack, or duplicates Level 1
if there is no active value.
+: Changes the sign of x.
Clr: Clears the stack.

Edit: Moves the value in Level 1 to the active area where it can be
edited.

7. Enters 3.141592654 to the stack.

X% Squares X.

\x: Square root of x.

x": Raises y to the power of x.

1/x: Inverse of x.

Sin: Sine of x.

Cos: Cosine of x.

Tan: Tangent of x.

10*: Raises 10 to the power of x.

€*: Raises 2.718281828 to the power of x.

Sin": Arc sine of x.

Cos: Arc cosine of x.

Tan™: Arc tangent of x.

Log: Common logarithm (base 10) of x.

Ln: Natural logarithm (base e) of x.

R>P: Converts the rectangular coordinates (y,x) to polar coordinates.
P>R: Converts the polar coordinates (y,x) to rectangular coordinates.
°>R: Converts X, in decimal degrees to radians.

R>°: Converts x, in radians to decimal degrees.

G>R: Converts x, in Grads to radians.

dms—°: Converts X, in degrees.minutes-seconds to decimal degrees.
°—dms: Converts x in decimal degrees to degrees.minutes-seconds.
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dms —: Subtracts x in degrees.minutes-seconds fromy in
degrees.minutes-seconds.

dms +: Adds x in degrees.minutes-seconds and y in degrees.minutes-
seconds.

R>G: Converts X, in radians to Grads.
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The Survey Menu contains the routines used for collecting data.

I o mmoow2

©QvOoZZTCOKAS

Backsight Setup
Traverse / Sideshot
Repetition Shots
Multiple Sideshots
Distance Offset
Horizontal Angle Offset
Vertical Angle Offset

. Corner & 2 Lines

Corner & Angle
Corner & Offset
Corner & Plane

Shoot From Two Ends
Record Mode
Resection

Remote Elevation
Solar Observation

Remote Control
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Backsight Setup

|[3] Survey | |[a] Backsight Setup]

The Backsight Setup screen allows you to define your backsight prior
to performing data collection or stakeout. The screen is also
accessible from any screen that requires a backsight.

Note: all the information in the Backsight Setup screen is saved so it
will automatically be recalled if the job is reopened at a later time.
Although the information is saved, the screen must still be re-solved
before you can survey.

Occupy Point: is the name of the point from the

current job that the total station is occupying. + Occupy Point: I:lll

HI: is the height that the total station is above - ID'D— L ID'D— E

the ground.
: . . L » BS Direction: ID.DDDD A

HR: is the distance that the backsight prism is ﬂl Ll =

above the ground. I™ Fixed HR at Backsight: |o.u = |

|» BS Point |/ [» BS Direction |: is the point or Backsight Circle:  0°00'00"

direction of the backsight where the total station ~ CUTentBs Direction: ==

is facing. Check... | Circle... | Solve |

Fixed HR at Backsight: is selected when a second

prism is set up over the backsight. The rod height entered here is
then used independently of the other rod height when checking the
backsight by distance and when shooting the backsight during
repetition shots.

Backsight Circle: displays the backsight circle value, which is set
using the | Backsight Circle | button, described below.

Note: The backsight circle angle is subtracted from all horizontal
angles that are read during data collection and the resulting points
are adjusted accordingly. If you do not want this to happen, you
should change the value to zero by using the | Backsight Circle | button.
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Current BS Direction: displays the azimuth of the current backsight.

: accesses the Check Backsight dialog box (Page R-73),
which is used to help confirm that the total station is facing the
correct backsight.

: accesses the Backsight Circle dialog box (Page R-74) where
the backsight circle can be changed, or the circle reading on the total
station can be set remotely.

: solves the screen based on the information entered and
automatically displays the map view showing the location and
direction of the current backsight.

Check Backsight Dialog Box

The Check Backsight screen is used to help confirm that the total
station is facing the correct backsight by comparing the known
distance or circular angle to the backsight with the measured value.

Check Backsight : will take a shot to a prism

Occupy 1 <|| located over the backsight point and compare
Backsight 4 the measured distance with the computed
Zenith 89°20'30" deg distance between the occupy and backsight
Slope Dist 944.000 m points stored in the current job.
HD Error -0.028 m
VD Error -0.619 m

Note: The Check by Distance method does
Angle Error 0°00'03" deg not apply if the backsight is defined by a

=1 direction.

By Distance | By Angle | Circle... |

: when the backsight is defined by a direction, this routine
will read the current horizontal angle from the total station and
compare that to the backsight direction.

: accesses the Backsight Circle dialog box, described below.
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Check by Distance Results

Occupy: is the current occupy point.

Backsight: is the current backsight point.

Zenith: is the zenith angle measured by the total station.
Slope Dist: is the slope distance measured by the total station.

HD Error: is the horizontal distance between the backsight point that
was shot and the backsight point stored in the job. A negative value
indicates that the point shot is closer to the total station than the
point in the job.

VD Error: is the vertical distance between the backsight point that
was shot and the backsight point stored in the job.

Check by Angle Results

Circle: is the horizontal angle that was measured by the total station.
Azimuth: is the known azimuth to the current backsight.

Error: is the difference between the two above angles.

Backsight Circle Dialog Box

The Backsight Circle dialog box is used to modify the horizontal angle
read from a total station so that the resulting angle is an azimuth.

Backsight Circle: is the angle that will be subtracted from all
horizontal angles read from the total station or entered manually
when data collecting in manual mode.

: Sets the value entered in the Backsight Circle field as the
backsight circle and returns to the previous screen.

Note: Closing this dialog box without tapping the button will
result in no changes made to the original backsight circle.
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QOCC: 1 HI: 0,000 BS: 6, 66209'52"

B Foresight:

Survey Menu

| Read from Instrument |: Reads the current horizontal angle from the
total station and puts that value in the Backsight Circle field where it
can then be as the backsight circle. This is typically performed

when it is known that the total station is facing a direction with a
zero azimuth.

Traverse / Sideshot

|[3] Survey | |[B] Traverse / Sideshot |

The Traverse / Sideshot screen is the main screen used for data
collection.

| : located at the top of the screen, is
a shortcut to the Surveying Settings screen
(Page R-33).

E—

Description: ISS

HR: ID.D Foresight: is the point name that will be

Side Shot

used for the next stored point.

Description: is the description for the next
stored point.

HR: is the height of the rod.

[ dew B3] | sunsas [ anur )

Traverse | _gacksight. | Side Shot |: will trigger the total station to

take a shot to the prism. The new point is
stored as a side shot in the data collector and the foresight point will
automatically advance to the next available point.

: will trigger the total station to take a shot to the prism.
The new point is stored as a traverse shot in the data collector and a
The Traverse Now or Later dialog box will open, described on Page R-
77. If you choose to traverse now, the occupy point will automatically
change to the previous foresight point and the backsight point will
automatically change to the previous occupy point.
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Note: prior to storing a point, you may then be prompted for
description, rod height, layer, and/or feature information depending
on the selections made in the Surveying Settings screen.

Backsight... | accesses the Backsight Setup screen (Page R-72) where

the current backsight can be modified.

Note: The current backsight information is displayed across the top
of the Traverse / Sideshot screen.

Results

Angle Right: is the horizontal angle right around the Occupy Point
from the Backsight to the Foresight Point.

Azimuth: is the azimuth from the Occupy Point to the Foresight Point.
Zenith: is the zenith angle measured by the total station to the prism.

Slope Dist: is the slope distance measured by the total station to the
prism.

Hor. dist: is the horizontal distance from the Occupy Point to the
Foresight Point.

Vert. dist: is the vertical distance from the Occupy Point to the
Foresight Point.

Point: is the name of the stored point.

Desc: is the description of the stored point.
Location N: is the Y-coordinate of the stored point.
Location E: is the X-coordinate of the stored point.

Location Z: is the elevation of the stored point.
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Traverse Now or Later? Dialog Box

‘fou Can Either Traverse to the New Point

Traverse Now or Later?

After taking a shot with the button, the
Traverse Now or Later? dialog box will open where

Mowy o Later by Pressing the 'Traverse'
Button Again.

Traverse Point: 8

Traverse Mow | Traverse Later |

you can specify if you want to traverse now or later

[Traverse Now |: expects you to move your total

station to the next occupy point before any

additional shots are taken. The occupy, foresight,
and backsight points will be updated accordingly.

: allows you to take additional side shots before

moving the total station to the next traverse point. This is useful is
you want to take side shots from the current occupy point, but
perform the traverse shot as the first shot of the current set up to
ensure the highest accuracy.

When you have finished taking side shots, tap the button
again. You can then select | Traverse Now | and set up on the next
occupy point, or select | Shoot New Traverse | to re-shoot the traverse

shot.

New Occupy Point Dialog Box

The Occupy and Backsight points have changed.

Mew Occupy Point

Temy CCoupy Point: 3
Mew Backsight Point: 1
Mew Backsight Circle:  225°00'00"

Height of Instrument: |E|

Set up on the new Occupy Point and sight the new
Backsight Point and press 'Send Circle to Instrument'.

Send Circle to Instrument | Backsight Setup... |

After traversing to a new point, the New
Occupy Point dialog box will open that
informs you of the points that have been
updated and computes the azimuth to the
new backsight.

New Backsight Circle: displays the
horizontal angle that should be displayed on
the total station once it is set up over the
New Occupy Point and facing the New
Backsight Point. This angle is typically zero
unless you are surveying in true azimuths,

as set in the Surveying Settings screen (Page R-33).
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Height of Instrument: is the new height that the total station is above
the ground.

| Send Circle to Instrument |: can be used once the instrument has been
moved to the New Occupy Point and is aiming toward the New
Backsight Point. The New Backsight Circle angle will then be sent to
the total station so its horizontal angle will display this value.

| Backsight Setup |: accesses the Backsight Setup screen (Page R-72)
where the current backsight can be modified.

Remote Shot Screen (Remote Mode)
|[3] Survey | |[B] Traverse / Sideshot | | Traverse | or |Side Shot|

When running in remote mode, tapping the
g ppIng Remote Shot | settings|

Traverse] or [Side Shot| button from the Traverse /  ‘Bamery: 3 Standby.. oo the arrow
Sideshot screen will open the Remote Shot Results |Map | keys to turn.

screen, shown here. HA:  G2e1032" deg Search |
- . Zé:  105°42'34" deg

The Remote Shot screen is identical to the _ iy Sl m Track |

Remote Control screen (Page R-100), except it HD: 5032 m

has an additional button that allows you to VD! -0.572 m Stop

trigger the total station to take a shot. Rod: M 5,328,083 p—
Rod:E  4,985.438 e |

Take Shot | after the total station is properly Rod:Z 100367

aiming toward the prism, this will trigger the ¥ Show Distances _ Takeshot_|
total station to take a shot. If you are
performing a side shot, you will remain in the Remote Shot screen
once the shot is completed. If you are performing a traverse shot, you
will return to the Traverse / Sideshot screen when the shot is
completed.
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Repetition Shots

|[3] Survey | |[E] Repetition Shots |

The Repetition Shots screen is used to perform side shots or traverse
shots using any number of repetitions.

Note: The sequence that the repetition shots are performed is
selected in the Repetition Settings screen (Page R-36).

: located at the top of the screen, is

Repetition Shots — SettingsNG0se]] 4 ghorteut to the Surveying and Repetition
Oocy L i 5.0000 BSy 00000 Settings screens (Page R-33 and R-36
o Foresight: |2 Ll 3 respectively).
Nurmber of Sets: |3 R [o.000 Foresight: is the name of the point that will
Average (of) Warst Residual =|| be stored.
o
Ha =] 1 n fal L} n T & . -
a5 || BB () Looraz  Toss| =|| Number of Sets: is the desired number of
Z4 | 90°0045" (3) 1'50" TDSSl sets to shoot to the backsight and foresight.
SD | 99,908 (3) 0.007 Toss| |2
=
all | sieshot | Traverse | Backsight.. [[—| Note: One set is equivalent to two shots to

the backsight and foresight point.

HR: is the rod height.

Average (of): shows the average angle or distance to the foresight
from all the shots taken. The value in parenthesis is the total
number of repetitions performed.

Worst Residual: displays the worst residual calculated from all the
sets of the selected measurement type.

Description: is the description for the point that is being stored. This
field appears prior to storing the new point.

Note: A residual is the difference between a single measurement and
the average of all the measurements.
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Note: If a residual exceeds the tolerances set in the Repetition
Settings screen (Page R-36), that value is displayed in bold text.

, , : allows you to replace the current repetition data for

the corresponding button with new data. Once tapped, the repetition
data for the tapped button will be deleted. You will then need to
perform all sets defined in the Number of Sets field again, where the
new data will replace the corresponding deleted data.

All: will open the prompt shown here where you

can either select to add an additional set to those @

Do you want to add 1 more set to the
already done, or start over.

current set(s) or start over and replace
the current set{s)?

: will delete the corresponding set that has

- add Start O Cancal
the worst residual. ore | 5 "erl LI

Note: A set can only be “tossed” when three or more sets have been
collected.

Side Shot [: will use the repetition data gathered to create a new side
shot point. The foresight point will automatically advance to the next
available point.

: will use the repetition data gathered to create a new
traverse point. The occupy point will automatically update to the
previous foresight point and the backsight point will automatically
update to the previous occupy point.

Backsight... | accesses the Backsight Setup screen (Page R-72) where

the current backsight can be modified.

Note: The current backsight information is displayed across the top
of the Repetition Shots screen.
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Multiple Sideshots

|[3] Survey | |[0] Multiple Sideshots |

The Multiple Sideshots screen is used to perform multiple side shots
using any number of repetitions to each foresight without the need to
re-shoot the backsight.

Foresight: is the point name that will be

Multiple Sideshots Settings[close]| stored.

OCC: 1 HI: 0.000 BS:0°00'00" j

B Foresight:

E—

Description: is the description for the next
stored point.

Description: ISS

MNurber of Sets: |1

= R HR: is the length of the rod.

Number of Sets: is the desired number of sets

Point: 9 . .

angle Right:  11°03'10" deg to shoot to the backsight or foresight.

Zenith: 93°01'00" deg : . .
Slope Dist: 130031 m Settings |: located at the top of the screen, is a

Shoot Backsight | Side Shot | Backsight... |

[ dew [ [ sunsad [ ] yrcn )

shortcut to the Surveying and Repetition

Settings screens (Page R-33 and R-36

respectively).

| Shoot Backsight |: is used to shoot the backsight. You will be required

to shoot the number of sets to the backsight entered in the Number of
Sets field.

Note: The backsight can be re-shot at any time, but it must be shot
before the first side shot can be shot.

Side Shot |: is used to shoot a side shot. Once the final set is

complete, the new point is stored and the foresight point will
automatically advance to the next available point.

Backsight... | accesses the Backsight Setup screen (Page R-72) where

the current backsight can be modified.
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Distance Offset Shot

[[3] Survey | |[E] Distance Offset |

The Distance Offset screen is used to store a new point that is a
known distance away from the rod location. This screen is useful
when the rod cannot occupy the new point’s location.

| Settings |: located at the top of the screen, is a Distance Offset Shot |

shortcut to the Surveying Settings screens (Page OCC: 1 HI: 4.500 BS: 4, 46°33'56"

R'33)- B Foresight: I _l

Foresight: is the point name that will be stored. Description: [Offset 1 HR: [6.2

Description: is the description for the offset shot | Left/rightdrection: Fram GUN o ROD.

that is stored. Offeat: CLER |3 Ll
HR: is the length of the rod. SR Il—Ll

. . . Elevation Offset: ID.EI Ll
Offset: is the offset distance that is to the left

(when @ L is selected) or right (when @R is __stoot_| _Backsigit. |

selected) of the prism from the total station’s
point of view.

|dew ] |53,|nsaa ml et [77]

Horz Dist Offset: is the offset distance that is beyond the prism . 3fright Ly,
(positive value) or in front of the prism (negative value) from the 1_ft backi
total station’s point of view.

Elevation Offset: is the offset distance that is below the prism
(negative value) or above the prism (positive value).

Note: multiple offsets can be applied simultaneously.

: will take a shot to the prism, apply the offset(s) entered, and
then store the new point.

Backsight... | accesses the Backsight Setup screen (Page R-72) where

the current backsight can be modified.
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Horizontal Angle Offset

[[3] Survey | [[F] Horizontal Angle Offset |

The Horizontal Angle Offset screen allows you to compute and store
the location of a new point that cannot be occupied, such as at the
center of large tree.

Horizontal Angle Offset EEatiea | The routine shoots a prism positioned at the

side of the new point and then reads the

OCC: 1 HE 1372 BS: 96907'50"
8 Foresight: Iﬂill 5 horizontal angle whgn aiming toward the
£ || center of the new point to compute the new
Deseription: [Offset2 HR: [6.0 point's location.
= . .
i : located at the top of the screen, is
|Z || ashortcut to the Surveying Settings screen
(Page R-33).
= . . . .
4'|| Foresight: is the point name that will be
aim Center | _ShootPrism | Backsight... | (= ysed when storing the new point.

| Aim Center |: will record the horizontal angle from the total station,

which should be facing the center of the new point.

Shoot Prism |: will take a shot to the prism, which is located at the

side of the new point.

Backsight... | accesses the Backsight Setup screen (Page R-72).

Note: The new point will have the same elevation as the point
occupied by the prism.

Note: The prism only needs to occupy the location at the side of the
new point. A prism is not necessary when shooting the location
directly in front of the new point.
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Vertical Angle Offset

|[3]) Survey | |[8] Vertical Angle Offset]

The Vertical Angle Offset screen allows you to compute and store the
location of a new point that exists directly above or below the rod
location, but cannot be occupied, such as the top of a utility pole.

The new point will have the same coordinates as the rod location, but

with a different elevation.
Vertical Angle Offset | Settings | |

Settings |: located at the top of the screen, is a OCC: 1 HI: 1.372 BS: 96°07'50" ]
shortcut to the Surveying Settings screen (Page B Foresight: |21 Ll 5
R-33). o

Description: ISS HR: |1.8288

Foresight: is the point name that will be used
when storing the new point.

Shoot Prism [: will take a shot to the prism.
Aim Zenith |: will read the vertical angle

measured by the total station, which should be Shoat Prism | Aim Zenith | Backsight... |
facing the new point’s location.

Backsight... | accesses the Backsight Setup screen (Page R-72).

[ A= [ | suns=at [ ] andur )
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Corner & 2 Lines
I - o[ ciose| (5] Survey| [[H] Corner & 2 Lines |

OCC: 1 HI: 4.500 BS: 270°00'00" j

8 Foresight: |523 vl
Description: ISS HR.: 0.000

The Corner and 2 Lines screen is used to
store a point at the corner of a structure
using a reflectorless total station where a
direct measurement to the point is not

| det 3] | sunsaw mﬂ ndur [

Point 1 of Line 1 ii . . . .

angle Right: 45°00'00" deg possible, but two points on two intersecting

Zenith: 90°00'00"  deg lines can be shot.

Slope Dist: 112,000 feet . i i A
Foresight: is the name of the point that will

Mt 7 oF e 1 LI be Stored.

{Bhoot [ine 1% sShoot Line 2 | Backsight... | o . o .
Description: is the description for the point

that will be stored.
St [ 1 e HR: 0.000: shows tr_]at no rod height will be
Press arty key when ready... used with this routine since all shots are

direct reflectorless.

Shoot Line 1 | will prompt you to take two

shots on Line 1, which intersects with Line 2 at the
point you want to store.

Note: Each shot for a line can be in any location on
the same line. (Shot 1 can be to the left or the right
of Shot 2.)

Shoot Line 2 |: will prompt you to take two shots on

Line 2, which intersects with Line 1 at the point you
want to store.

Corner & 2 Lines

Note: After all shots are done, the computed
elevation is displayed for the new point. You can either enter a
different elevation or tap @ to accept the computed elevation.

Backsight |: accesses the Backsight Setup screen (Page R-72) where
the current backsight can be modified.
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Corner & Angle

[[3] Survey | |[1] Corner & Angle |

The Corner and Angle screen is used to store a
point that cannot be shot on a reference line
using a reflectorless total station where two
other points on the same line can be shot.

Foresight: is the name of the point that will be
stored.

Description: is the description for the point that
will be stored.

HR: 0.000: shows that no rod height will be used
with this routine since all shots are direct
reflectorless.

Corner & Angle
OCC: 1 HI: 4.500 BS: 270°00'00"

B Foresight: 742

Description : ISS HR.: 0.000

Point 1 of Line

[«

angle Right: 45°00'00"  deg
Zenith: 90°00'00"  deg
Slope Dist: 112.000 feet

Bl I
| delal [ |51|”SE’?:| ml Ly

[ TETY S et 2 Y=Y

= | aim at Corner|  Backsight... |

Close

Shoot Line [: will prompt you to take two shots on a line that

intersects with the point you want to store.

Note: Each shot can be in any location on the line. (Shot

1 can be to the left or the right of Shot 2.)

ﬂ\Li

~ ne
Shot 1 ~ <
S- 4= (no shot)

| Aim at Corner |: will prompt you to aim at the corner (the

point that you want to store). Although no shot is taken,
the angles to the point will be used to compute its

location.

Shot 2

Note: After all shots are done, the computed elevation is
displayed for the new point. You can either enter a
different elevation or tap @ to accept the computed

elevation.

Corner & Angle

Backsight |: accesses the Backsight Setup screen (Page R-72) where

the current backsight can be modified.
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Corner & Offset

|[3] Survey | |[3] Corner & Offset |

| The Corner and Offset screen is used to store

a point using a reflectorless total station for a
point that cannot be shot directly, but the
offset(s) to the point can be measured from a
reference line that can be shot.

Corner & Offset g
OCC: 1 HE: 4.500 BS: 270°00'00"

8 Foresight: |?42 vl
Description: ISS HR.: 0.000

Left / right Direction: From GUN o Point 1

Horgofee: CLER 25 v
Perpend, Offset: |—3657 Ll
Elevation Offset: |—4527 Ll

Backsight... |

=]
=]
bl [%

Foresight: is the name of the point that will
be stored.

Description: is the description for the point
that will be stored.

HR: 0.000: shows that no rod height will be
used with this routine since all shots are

| def) [7] | gYnssy mﬂ Jndur

Horiz. direct reflectorless.

Offset (R) . . . . .
~&. Horiz Offset: is the horizontal distance on the line
Shot1 ~ & Ling from Shot 1 to the new point. Select & L if the new

Shot2 =~ ) point falls to the left of Shot 1, or select @R if it falls
Phe to the right.

e

Perpend. Perpendicular Offset: is the horizontal distance,
Offset (-) perpendicular to the reference line, from the line to
~ the new point (see diagram). A positive value

extends away from the total station where a negative
value is closer to the total station.

Elevation

Elevation Offset: is the vertical offset from the line to
the new point. (See diagram.) A positive value will

| Corner & Offset

result in a new point above the reference line and a negative value
results in a new point below the reference line.

Shoot Line [: will prompt you to take two shots on the horizontal

reference line.

Note: Each shot can be in any location on the reference line (Shot 1
can be to the left or the right of Shot 2), but the Horiz Offset is always
measured from Shot 1.
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Backsight |: accesses the Backsight Setup screen (Page R-72) where
the current backsight can be modified.

Note: After each shot is complete, the computed elevation is
displayed for the new point. You can either enter a different
elevation or tap @ to accept the computed elevation.
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Corner & Plane

|[3] Survey | |[K] Corner & Plane]

The Corner and Plane screen is used to store a
Corner & Plane [Close]|

point using a reflectorless total station for a
OCC: 1 HI: 4.500 BS: 270°00'00"

point that cannot be shot, but three points on
o Foresight: [742 L' the same plane can be shot.
Description : ISS HR.: 0.000

Foresight: is the name of the point that will be

Paint 1 of Plane - stored.

angle Right: 45°00'00" deg o i . A
Zenith: 00°00'00"  deg Description: is the description for the point
Slope Dist: 110.000 feet that will be stored.

Pmimd 7 aF Fl=me LI

[ dew B [ sunsed [] anc 6

HR: 0.000: shows that no rod height will be
| Aimat Qomer| Backsight... | used with this routine since all shots are direct
reflectorless.

Shoot Plane [: will prompt you to take three shots on the same flat

surface that the new point is located.

Note: Each shot can be in any location on the same
S plane, but they must not form a straight line and they

Shot1  Shot2 Aim at target  should not be grouped close together.
4 (no shot)
S

Shot 3 | Aim at Corner | will prompt you to aim at the corner

(the point that you want to store). Although no shot is
taken, the angles to the point will be used to compute
its location.

Note: After all shots are done, the computed elevation
is displayed for the new point. You can either enter a

different elevation or tap @ to accept the computed
Corner & Plane elevation.

Backsight |: accesses the Backsight Setup screen (Page R-72) where
the current backsight can be modified.
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Shoot From Two Ends

|[3] Survey | |[t] Shoot From 2 Ends |

The Shoot From 2 Ends screen is used to provide more accurate
vertical closure to a traverse. The routine requires that a foresight
point is shot, but it is not stored until after it is occupied and another
shot is taken to the previous occupy point. The coordinates for the
foresight point are computed from an average of data gathered at
each occupy point.

[Settings | located at the top of the screen, isa XTSI PAZX RN Settings | Ciose |
shortcut to the Surveying and Repetition OCC: 10 HI: 0.000 BS: 1, 180°00'00"
Settings screens (Page R-33 and R-36 o Foresight: |11 Ll 5
respectively). - =
Description: ITR HR: |5.4
Fo_re3|g ht: is the name given to the next stored il = P Il— =
point. @
i
Description: is the description given to the next —
:
stored point. =
1]
HR: is the length of the rod. Traverse | Backsight... =N

Number of Sets: is the desired number of sets
required when shooting each foresight. You must select at least one
set.

. - ok [ Cancel
: will prompt you to shoot the Foresight point,  eMRiAs ——

. Setup on the Mew Traverse Point and Enter
After each set is performed, the Move To Other End the Mew HI and HR Values,

dialog box will open (shown here) and prompt you to
set up on the new point and enter a new instrument
and rod height. The New Occupy Point dialog box Height of Rod: |5-4
(Page R-77) will open and inform you of the updated
points.

BS Setup... | accesses the Backsight Setup screen

(Page R-72) where the current backsight can be modified.

Height of Instrument:  |6.02

fou Wil Be Prompted to Setup Your Mew
Backsight at the End of this Routine.
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Record Mode

|[3] Survey | |[M Record Mode |

When running in Record Mode, all control of the total station is
performed from the total station’s keypad. The data collector will
simply log each shot that is taken from the total station.

This routine is typically used for topo work, where the total station
remains over a single occupy point during all shots.

Note: Not all total stations support record mode.

RECETDtE | Sert]tlns : Ioca;edsat the_topsof the screen, is
e E—————— | ashortcut to the Surveying Settings screen

(Page R-33).

B Foresight: Ill v |

Description: ISS HR: |5.2

Foresight: is the point name that will be
used when storing the next point. Once a
point is stored, it will be incremented to the
next available point.

Press 'Start Recording' to begin...

Description: is the description for all the
shots that are stored.

[ dew B3] | sunsas [ anur )

StartRecording | Sion | Backsight.. | HR: is the length of the rod.

| Start Recording |: starts recording all shots performed from the total
station.

: stops record mode.
Backsight... | accesses the Backsight Setup screen (Page R-72) where

the current backsight can be modified.
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Resection

|[3) Survey | [[~] Resection |

The Resection screen allows you to compute an unknown occupied
position by shooting two to seven known positions.

Store Point: is the name that will be used when

the new occupied point is stored.

o Store Pt |11 Ll
Instrument Height: is the height of the .
instrument above the ground. Wi i 2le il [5.83
Total Resect Points to Shoot: is the number of Tatal Resect Points to Shoot: 4

known positions that will be shot, from 2 to 7.
Shots per Resect Point:

Shots per Resect Point: is the required number

J | |

[ dew [ [ sunsay [)] arcur i)

of shots to shoot to each foresight when Direct Sequence: [pirect ony
Only is selected in the next field and is the Solve |

required number of sets when Direct and Reverse
is selected in the next field.

Sequence: is the set order when shooting each foresight. You can
select either Direct and Reverse or Direct Only.

: accesses the Resection dialog box, described below, where
all of the shots are performed.

Resection Dialog Box

Resect Point: is the known point that you will The 4th Resect Point:

shoot. + Resect Point: |5 Ll

Option: allows you to select the type of data that | optian: [Distance and angle x| HRi [5.25

is recorded wheq shooting the specme_d fores!ght. > et | N E I e
You can select Distance and Angle, or if shooting 5 PT2  5,047.. |5,700.. 230.8.. |0F
at least three foresights, you can also select to 3 PT3 5,504.. |5,736.. 233.8.. 1
record the Angle Only. 4 PT4 5,685.. |5,649.. 235.7.. 3¢

HR: is the length of the rod. q | 1

Take Shot... |: takes a shot to the prism at the

specified foresight point. After the last shot is
R-92




Save Point

SurveyPro Will Now Save

PT:11 N:5,507.758 E:5,345.537 Ele:231.175

Description:

Ag Your Newy Occupy Point,

oK

Survey Menu

performed, the Save Point dialog box will open, described next.

Save Point Dialog Box

Once the final shot is completed, the Save Point dialog box will open
showing the computed coordinates for the occupy point.

Description: is the desired description for the
point that will be stored.

: stores the new point and automatically
sets the point as the current occupy point.

IResectiDnl

: exits the dialog without storing a
new point.

Cancel

Results

Resection

OC N: is the computed northing of the Occupy Point.
OC E: is the computed easting of the Occupy Point.
OC Z: is the computed elevation of the Occupy Point.

Residuals
dRMS: is the average distance residual from all shots performed.

aRMS: is the average horizontal angle residual from all shots
performed.

FS: is the foresight name.

dHD: is the distance difference of the measured shot and the
computed shot. d(H)orizontal(D)elta

dHA: is the angle difference of the measured shot and the computed
shot. d(H)orizontal(A)ngle
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Remote Elevation

|[3] Survey | [[0] Remote Elevation |

The Remote Elevation screen will compute the elevation for the
occupy point by shooting a foresight with a known elevation, or it will
compute the elevation for a foresight when the occupy elevation is
known.

Known Elevation Is...: is where you specify if the Occupy point or the
Foresight point has a known elevation.

. . . Remote Elevation -Eluse
Elevation: is the known elevation for the selected

Known Elevation Is... 5

point.
' Occupy ' Foresight g
Shoot: defines if you want to perform a Direct _ =4
. Elesation: ID.D Ll —
shot only, or Direct & Reverse shots to the
foresight. — D
HI: is the distance that the total station is above |DirEEt | e |‘5-2 HR.: |5-1 E
the ground. X I owrept [0 Ll
HR: is the length of the rod. =
Take Shot... | =]

M Store Pt: when checked, the elevation of the

point specified here will be replaced with the computed elevation.

Take Shot... | computes the elevation for the point that had an

unknown elevation and optionally writes that elevation to the
specified Store Pt.

Results

OCC Elevation: displays the elevation for the occupy point.

FS Elevation: displays the elevation for the foresight point.
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Solar Observation

[[3] Survey | [[F] Solar Observation |

The Solar Observation screen is used to compute the azimuth to an
arbitrary backsight based on the position of a celestial body; typically

the sun.

WARNING! pirect viewing of the sun without a proper
filter will cause serious eye damage. Pointing a total station
directly toward the sun without a solar filter can also damage the
EDM components.

Select Method m

Select an Observation Method:

& Find Azimuth Using Ephemeris Data

" Find Azimuth Using Date and Time

Find Azimuth Using Ephemeris Data: select
this method if you plan to enter data from an
ephemeris.

Find Azimuth Using Date and Time: select this
method if you do not plan to use an ephemeris.

Solar Observation m
Lat.  [37.2700 Long. |98.3108
Aim ILeft Edge of Center j

. MNon-Linear DeclinatiDn e
i t
Correctons... | (2=

GHAD |176.27599 Decld |-12.24453

GHA24 |176.28581 Decl24 |-12.03539

Solar Semi-Diameter |D. 16129

| Sn=s 1] | 04S M| wnclur [

Note: The fields within the Solar Observations
screen will vary depending on the method
selected above. All of the fields from each
method are described below.

: located at the top of the screen, is a

shortcut to the Date/Time Settings screen
(Page R-37).

Lat./ Long.: is the latitude and longitude of the
total station. These values can be scaled from a
map, such as a U.S.G.S. 7.5-minute quadrangle
sheet or collected with a handheld GPS unit.

Aim: selects the portion of the celestial body that where you intend to
aim. You can select Left Edge of Center, Center, or Right Edge of

Center.
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Note: Typically Left Edge of Center is selected when performing a sun
shot in the northern hemisphere and Center is selected for star shots.

Corrections |: displays which corrections are Corrections [ 0K |
currently selected with an N for no, or a Y for yes. ¥ Maon-Linear Declination Correction

When tapped, the Corrections dialog box opens  carrect to grid

[T Use Zone Constant

where the following corrections are configured. |D —

¢ M Non-linear Declination Correction: Center Meridian

ID.D

Zone Constant

applies a correction for the linear
interpolation of the declination of the sun for the time that an
observation is taken. This error is usually negligible, but is
removed when this is checked. (This should only be checked
when performing sun shots.)

e M Correct to State Grid: when selected, the computed
azimuth is referenced from the local State Plane grid rather
than true north.

e M Center Meridian / Zone Constant: these values are used to
adjust the computed azimuth to the local State Plane grid.
Appendix A lists these values for the United States.

GHAQO: is the Greenwich Hour Angle of the sun at zero hour Universal
Time, Greenwich, on the current date.

DeclO: is the declination of the sun at zero hour on the current date.

GHAZ24: is the Greenwich Hour Angle of the sun at zero hour
Universal Time, Greenwich, on the following day (24-hours later).

Decl24: is the declination of the sun at zero hour on the following day.

Solar Semi-Diameter: is the semi-diameter of the sun, expressed in
minutes and seconds.
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Shots

Number of sets: is the number of sets that will be taken to the
celestial object.

Reverse Shots M: when checked, reverse shots
will be required with each set. When
unchecked, only direct shots are required.

: accesses the Enter Shot Data screen,
described below, where the shot data is entered
for the selected observation.

/ : will toggle the selected

observation so that it will be hidden or un-
hidden, respectively. When an observation is
hidden, it will not be used when calculating the
final azimuth.

Hurmber of sets |3 v| Reverse shots ¥

| Dir| ezimuth | UTLTime | H.ance
BD 0°00%
D1  353910'23" | 07:12:25.003 241943
D2 | 353°10'27" | 07:12:07.001 241951
D3 | 353°09'S2" | 07:12:32.002 241957
BR 180°00
Ve
4| | »

Shioot I e | =] | Reset |

-

synssy [ sous g 3nar [

Note: The / buttons perform the same function as

checking / un-checking the checkbox in front of each observation.

Note: A backsight observation cannot be tossed.

: permanently deletes the most current observation if it is
selected allowing you to shoot that shot again.

: permanently deletes all observations. A warning prompt will
appear before the observations are deleted.
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The Enter Shot Data Dialog Box

Horizontal Angle: displays the horizontal angle
measured by the total station. This value is
updated with the | Take Shot | button, described
below.

Current Date / Time: displays the current date,
time, and DUT. These settings can be changed
from the Date/Time Settings screen (Page R-37).

Date: if incorrect, the current date should be
entered here.

Time: is where the precise time that the
observation occurred is entered.

Enter Shot Data - Backsight Direct m

Horizantal Angle: ID,DUDD

01/01/2000 13:22:43
DuT: 0.0

MM DD Y
Date: | 01 | 26 | 2000
Hrs TOGMT HH MM

55
Tre: o o] [ [ [oo [ oca

Take Shot | Get Local Time |

Current DatesTime

Hrs to GMT: is the number of hours that the time at the current

location differs from Greenwich Mean Time.

ake Shot |: records the horizontal angle from the total station.

| Get Local Time |: fills in the Time field with the current time that is
set in the data collector. This function is not available when shooting

the backsight.

Sun Shot Procedure Summary

1. Point the telescope ahead of the path of the sun and lock the

horizontal movement of the total station.

2. Immediately record the horizontal angle from the total station

using the | Take Shot | button.

3. When the target becomes properly aligned with the crosshairs,
record the current time as accurately as possible. The time can
be automatically read from the data collector using the
| Get Local Time | button, or measured from an external time piece

and manually entered in the appropriate fields.

4. When finished, tap the button to complete the current

observation.
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When all observations are complete, the Results page displays the
computed azimuth to the backsight.

Results

BS D/R: is the horizontal angle recorded to the backsight for the
particular direct/reverse observation.

Azi D/R: is the computed azimuth to the backsight for the particular
direct/reverse observation.

Avqg: is the computed average azimuth of the backsight, relative to
true north.

Grid Avg: is the computed average azimuth of the backsight, relative
to the local State Plane grid. This field is only displayed when a state
grid correction is applied.

Note: See the User’'s Manual for more information on the usage of the
Solar Observation routine.
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Remote Control

|[3] Survey | |[a] Remote Control| or

[o\-[¥]

Remote control mode is a special mode that makes it easier for users
to control fully robotic total stations from a remote data collector.

Note: The remote control functions are available only after a
supported robotic total station is selected and enabled in the
Instrument Settings screen.

Remote Control

The Remote Control screen allows you to turn the total station in any
direction using the arrow buttons on the keypad and control the
tacking functions.

The arrow keys are typically used to get the total station to aim in the
general vicinity of the prism prior to initiating a search. The total
station will continue to turn in the direction of the button as long as
the button remains pressed.

\II: aims the scope upward.

(¥ | ai h d d Remote Control
M' aims the scope downward. Battery: 3 Standby...
2 | turns the scope to the right (as you face the | Results |map |
total station from the data collector). HA:  82°10'32" deg

7h:  105°42'34" deg
[ € | turns the scope to the left. D 2111 m

HD: 2082 m

Search |: starts the search routine where the VD! -0.572 m
total station searches in a specific pattern until RodiN - 5,326,083
it “sees” the prism and then stops Rod: B 4,986,438
P ps. Rod:Zz  100.367

: puts the total station in track mode W Show Distances

Use the arrow
keys to turn.

Search |
Lok |

Stop

Turn Ta... |

where it will track the movements of the prism.

: stops the total station from tracking or searching.
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: opens the Turn To screen, described below, where the total
station can be turned to a specified direction or quickly flipped
between face one and face two.

M Show Distance: when checked, distances will continuously
measured and displayed on the data collector along with the angles.

Note: distances are always measured when a shot is taken,
regardless of the Shoot Distance checkbox setting.

Turn To
|[3] Survey | |[M Remote Control | | Turn To|

The Turn To screen is used to turn a robotic total station toa
specified horizontal and zenith angle, or to a specified point.

Turn To Horizontal Angle: is the horizontal angle that
T IWLI the total station will turn to.
Zenith Angle: Wﬂ Zenl_th An_gle: is the zenith angle that the total
station will turn to.
_Tum to Angles | | Turn to Angles |: turns the total station to the
+ Botrgront: [ | specified horizontal and zenith angles.
Turn to Point | !Existing Point: is the_point_from the current
job that the total station will turn to.
Turn to Backsight | Elip | - .
Turn to Point |: turns the total station to the

specified point.

| Turn to Backsight |: turns the total station to the backsight point.

: quickly rotates the total station from face one to face two, or
vice versa.
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The Stakeout Menu contains a variety of stakeout routines, including
offset staking.

Stake Points

Stake List of Points
Stake to Line
Offset Staking
Slope Staking

Line and Offset
Curve and Offset

I ommoom2

Spiral and Offset

Show Station (and Offset)
Store Offset Points

Stake DTM

Define a Location

=TT A~

. Where is Next Point

Note: The stakeout routines behave differently when running in
remote control mode. For a description of this special mode, refer to
Page R-100, and the Remote Control section of the User’s Manual.
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Stake Points

|[4] Stakeout | [[2] Stake Points |

The Stake Points screen allows you to stake a single point or a series
of points.

: Stake Point [Settings [ Close |
: located at the top of the screen, il e
accesses the Stakeout Settings screen (Page R- 4t Dttt IF—Ll

34).

Design Point: is the name of the first point that Irement;  [1 _extpont > |
you want to stake.

Increment: when advancing to the next point, the Height of Rad: |4.5
point number is incremented by the value
entered here.

Next Point > |: advances the current Design Point _23Sksight | Sole >

by the Increment value. If that point does not exist and the Increment
value =1, the Design Point is advanced to the next existing point.

Height of Rod: is the length of the rod.

Backsight... | accesses the Backsight Setup screen (Page R-72).

: takes you to the second Stake Points screen where the
distance and direction to the design point is displayed, see below.

OCC: 1 HI: 5.800 BS: 2, 3°47'30"

Stake Points — Screen Two

Design point: displays the name of the design

i . : Stake Points
point that was entered in the first screen. Design Point; 7
Description: displays the description assigned to ~ Destription: - PT7
. . From Gun to Design Point: =
the design point. z
sngle Right: 91°06'44" FT2
Angle Right: is the horizontal angle to turn to Horz Dist:  387.068

face the design point. et SRS

Horz. distance: is the horizontal distance from ZE to Rod:  B8°22'20" )1 ral
R . R Skark T
the occupy point to the design point.

OCC: 1 HI: 5.800 BS: 2, 3°47'30"

Circle Zero I < Back Stake =
R-104 = = | = |
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Vert. distance: is the vertical distance from the occupy point to the
design point.

ZE to Rod: is the zenith angle required to face the prism over the
design point.

: is used to modify the circle on the total station so that

the angle right reading will be zero when it is facing toward the
design point, which can sometimes be easier than turning to an
obscure angle value. When this button is tapped, the following
actions will occur:

1. A new backsight circle value is computed, sent to the
instrument and stored in the raw data

2. The Angle Right value is changed to zero to reflect the change.
The instrument now needs to be turned horizontally to zero to
face the design point.

3. To prevent errors, the backsight set up is invalidated when
exiting the Stakeout dialog if this button has been used. A
Circle zeroed on a design point is meaningless once the design
point has been staked.

: returns to the first screen.

: accesses the third and final Stake Points screen where the
shots to the stake point are performed.

Stake Points — Screen Three

Stake Points Height of Rod: is the length of the rod.

Height of Rod: |4.5 BZEE LN U?JF;C;':;’ Design Elev: displays the current design
Design Elev: ' ’ elevation, which can be modified with the
239.830 Changs.. [|Go RIGHT: 34.491 Change...| button.

W Coarse EDM (Fast Shoth Fr . 11.000

RodEley:  228.830 FORWARD / BACK: indicates if the rod must

move forward (toward the total station) or

ﬁ;?é E;?gtﬁt’: - _Stkedext | packward (away from the total station).
g‘f;p'u;:mst: gg;'_]guunu StorefTape.. | Go RIGHT / Go LEFT: indicates if the rod must
move to the right or left from the total station’s
Turn Gun < Back | Store... |

point of view.
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M Coarse EDM (Fast Shot): when checked, sets the total station to
coarse mode for faster, but slightly less-precise measurements.

CUT / FILL: displays the required amount of cut or fill to bring the
stake point to the design point's elevation.

Rod Elev: displays the elevation at the rod’s location computed from
the last shot.

: is used to modify the current design elevation, which will
also modify the associated CUT/FILL value for the current station
being staked.

: takes a shot to the prism and computes come/go, cut/fill
information.

Shot data: displays the measurements from the last shot.

Stake Next | returns you to the previous Stake Points screen where

the Design point is advanced by the Increment value.

Store/Tape... |- accesses the Store Point (Tape Offset) dialog box (Page

R-129), where the staked point can be stored that includes a specified
offset.

: turns the total station toward the design point.
: returns to the second screen.
: stores the stake point.
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Remote Staking

|[2] Stakeout | |[2] Stake Points | | Solve > | | Stake > |

Status: Standby...

FORWARD:  10.995 ,_‘3
G0 LEFT: 1.751

CUT: 0.343

¥ Coarse EDM (fast shat)

W Design Location
#4 Current Rod Location
Direction to Gun e iom

Eemote... Cone |

Display when prism is more than
3-meters from the target.

Status: Standby...

FORWARD:  1.668 @ ﬁ
GO RIGHT:  1.906

CuT: 0.930

¥ Coarse EDM (fast shot)

¥ Design Lacation
#4 Current Rod Location @ @

Direction 1o Gun C———1m

Remote... | Cione |

Performing stake out in remote mode is
different from running in a non-remote mode
because the feedback is continuous and
provided in the rod’s point of view instead of
the total station’s point of view.

There are three different graphic displays of
the Remote Staking screen, depending on
how close the rod is to the stake point. Each
screen is shown here.

: when you are satisfied with the

location of the prism, this button will open
the Stake Point screen (see Page R-104)
where the staked point can be stored.

Remote Staking
Status: Standby...
FORWARD: 0.003

GO LEFT: 0.000
FILL: 0.001

¥ Coarse EDM (fast shat)

B Design Location
#4 Current Rod Location
Direction fo Gun

Display when prism is within 3 meters from the
target.

Display when the prism is within the Horizontal
Distance Tolerance specified in the Stakeout
Settings screen (Page R-34).
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Stake List of Points Screen

|[#] Stakeout | |[#] Stake List of Points |

The Stake List of Points screen is used to stake points from a
specified list of points. Points can also be selected by description or
polyline.

: located at the top of the screen, . ]
accesses the Stakeout Settings screen (Page R- Stake List of Points settings]

34).

6 points selected : BFaed
| Tap Points... | displays a map of the current job. Tap Boinis... | Tofrom... || PR |

Simply tap the points that you want to stake and
j int: Ch |
then tap @ Design Point: 596 Change

B Increment: |1 Mext Point = |
To/From... | opens a window where a range of

points can be defined. The points within the Height of Rod: [6.0
specified range can then be staked. QCC: 1 HI: 4,500 BS: 270°00'00"

A A A Backsight... I Solve = |
L|5 Allows you to select points using a variety of

other methods including: select all points; all control points; all non-
control points; by description; or by polyline.

Design Point: displays the point to be staked. The initial Design
Point is the first point of the selected polyline or point range.

: opens the Edit Point List screen where the current point
list can be edited.

Increment: is the number of points to advance from the Design Point
after tapping | Next Point > |

Height of Rod: is the length of the rod.

Next Point > [: Advances the Design Point by the Increment and

automatically solves to open the Stake List of Points screen where
you can begin staking the point. The points are advanced in the same
order that they were defined when the polyline was created or when
the point range was defined.

Backsight... | accesses the Backsight Setup screen (Page R-72).
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: opens the next Stake List of Points screen where the
current Design Point can be staked.

Note: The screens available after tapping |So|ve >| or |Next Point >| are
identical to Screens Two and Three in the Stake Points routine and
are described on pages R-104 through R-105.

Edit Point List

|[3] Stakeout | | [8] Stake List of Points || Change | or
(3] Stakeout | [[E] Stake List of Points| = | Edit List...

The Edit Point List screen is used to modify
the existing point list.

© 983 PT267 SESRIRRERES Remove |: removes the selected point from
@ 639 PTEzz Ladl-ooooooo- int i
_ ......... . the point list.
@ 641 PT325 @, R :“%‘:SE?S: P
g 448 PT134 —Q Diiiniiiin Clear All [: removes all the points from the
e || pointlist
= To Closest [: is available only when the
A o - .
== g || Screenis accessed_wnh the (Change putt_on.
= ﬂppendl et This will automatically select the point in

the point list that is nearest to the previously
staked point, which is the selected point when the screen if first
accessed.

| <- Insert | / | <-Append |: will insert the point specified in the
corresponding field above the point selected in the point list. When
<End> is selected, the point is appended to the end of the list.

Chanée to |: is available only when the screen is accessed with the
Chan§e| button. This is used to stake the point currently selected in
the point list.
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Stake to Line

|[4] Stakeout | |[€] Stake to Line |

The Stake to Line screen allows you to locate
points on a continuous

predefined line starting from shots to a prism
at any location. Direction information is
provided for the rod to locate the line by
traveling the shortest possible distance (a
perpendicular offset to the line) and by
traveling on the line between the rod and the
total station.

Start Point: defines the first point of the line to
be staked.

|» End Point |/ |» Direction |: defines the second
point on the line, or the direction of the line to
be staked, respectively.

Begin Station: defines the station associated
with the Start Point.

Backsight... | accesses the Backsight Setup

screen (Page R-72).

: takes you to the second Stake Points

screen, described below.

Stake to Line — Screen
Two

The second screen is where the staking is
performed. The graphic display of this screen
will change depending on how close the rod is to
the specified line. The initial screen that is
displayed before a shot is performed shows the
position of the total station, the line of the
backsight and the specified line to stake. Each
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Graphic when prism is
greater than 10-feet
from the line.

Graphic when prism is
between 1-foot and
10-feet from the line.

Graphic when prism is
within 1-foot of the
line

Stake to Line

Graphic when prism is
on the line or within the
Horizontal Distance
Tolerance specified in
the Stakeout Settings
screen (Page R-34).

~Define a Line:

+ Start Point:

Begin Station:

¥ End Point: ||2 Ll

o —-

|D+DD.DDD v |

OCC: 1 HI: 4900 BS: 3, 34°23'55"

Backsight. .. |

Stake |
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type of graphic is displayed below.

Note: Tap the graphic portion of the screen for an expanded view.

Stake o Line Height of Rod: is the length of the rod.
Height of Rod: 6.2 'F?Rst‘dt:é? M Coarse EDM (fast shot): when checked,
[¥ Coarse EDM (Fast Shot) ' sets the total station to coarse mode for
faster, but slightly less precise
P13 [OISSERIStE = measurements.
Station: -
BACK / FORWARD: is the distance that the
ﬂ;?et g%tr?t::———— rod must travel BACK (away from the total
Zenith: . station) or FORWARD (toward the total
chat Slope Dist:  — station) in order to occupy the specified line.
got__| <#ak || Swe. | LEFT of Line/RIGHT of Line / ON LINE: is
Initial screen before a shot is performed displayed if the rod is to the left or right side

of the line, or is on the line. The LEFT and
RIGHT side is determined as if occupying the Start Point and facing
the Foresight Point or Direction of the line, specified in Screen One.
ON LINE is determined if you are within the Horizontal Distance
Tolerance specified in the Stakeout Settings screen (Page R-34).

Offset Dist.: is the perpendicular offset from the specified line to the
rod. This is the minimum distance that the rod must travel to occupy
the line.

Station: is the station on the specified line where the offset occurs,
relative to the Start Point.

Shot Data: displays the information measured by the total station
during the previous shot.

: takes a shot to the prism.
: returns to Screen One.

: opens the Store Point dialog so you can store the last point
that was shot.
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Remote Stake to Line

The content of the_Stake to Line screen when running in remote mode
is nearly identical to running in non-remote mode, but the graphic
portion of the screen looks and behaves differently. The graphic is
more intuitive — simply point the data collector toward the total
station and the graphic tells you the orientation of the line and what
direction to travel to reach the line in the shortest distance. (See the

illustrations below.)

If the Use Manual Updating (Remote Control) field is checked in the
Stakeout Settings screen (Page R-34), a button will be available,

which allows you to manually control when shots are taken.

Stake to Line

Height of Rod: [5.32 Results:
BaCk: 127.295
[¥ Coarse EDM {Fast Shot) .
RIGHT of Line
g Offset Dist.:  124.528
Station: 1+26.200
Tracking...
—Shaot Data:
Angle Right: 29°51'43"
— Zenith: 90°13'52"
[ 100 feet Slope Dist:  164.534
Femote, ., | < Back | Store... I

Stake to Line Settings
Height of Rod: [5.22 rResults: —————————
FORWWARD: 2.151
¥ Coarse EDM (Fast Shoth .
LEFT of Line
@ g (@ |offetDist: 2.063
Station: 1+77.497
b Tracking...
—Shot Data:
Angle Right:  34°25'14"
@ @ |zenith: 90°03'51"
e et Slope Dist:  299.937
Pemote, | < Back | Store... |

Prism is greater than 10 feet from line.

Stake to Line

Height of Rod: | 5.32 —Results:
FORWARD: 0.120
¥ Coarse EDM (Fast Shot) )
LEFT of Line
@ g @ Offset Dist.:  0.114
Station: 1+82.190
v Tracking...
& —Shaot Data:
Angle Right: 35°23"15"
@ @ Zenith: 89°28"'47"
) 100 Feel Slope Dist;  299.459
Remote... | < Back ”T—E""

Prism is between 1 and 10 feet from line.

Stake to Line Settings
Height of Rod: |5.32 ~Results: ———————
FORWARD:  0.019
¥ Coarse EDM (Fast Shot)
%k ON LINE *
@ E @ Offset Dist.:  0.018
Station: 1+82.160
Tracking...
~ShotData: —————
Angle Right: 35°23"15"
@) (D [zenith: 89°28'47"
e 1,00 et Slope Dist:  299.358
Rermote. .. | = Back | Store...

Prism is within 1 foot of line.
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Offset Staking

|[4] Stakeout | | [0] Offset Staking |

The Offset Staking screen is used to stake the center of a road, the
road edge, the curb/ditch edge, or any offset at fixed intervals. An
existing polyline, alignment, or a specified point range can define the

centerline of the road.

Offset Staking | Settings]

Tap Line... | _’1

To/From... |

hd

Beqin Station: |D+DD.DDD - |

The first Offset Staking screen is used to define
the centerline of the road that you want to
offset stake.

: displays a map of all the polylines

and alignments in the current job. Simply tap
the line that you want to offset stake and then

tap [OK].

OCC: 1 HI: 4,500 BS: 0°00'00"

To/From... |: opens a window where a range of
points can be defined. The points within the
specified range will define the centerline of the
road to be offset staked.

Begin Station: is the station assigned to the first point of the selected

Backsight... | accesses the Backsight Setup screen (Page R-72).

: takes you to the second Offset Staking screen.

Offset Staking — Screen Two

The second Offset Staking screen is used to
define the cross section of the road that you
want to offset stake.

Backsight... | Mext= |
polyline or point range.

Offset Staking

1/2 Road Width: L [15.0 R 150

x-Slope (%): L |20 R |20

v Stake Curb / Ditch

» Shape 2 | Height:

Cffset From Edge of Road:

=

E—
S
=

=

< Back

| Mext = I

1/2 Road Width: is the Left and Right width of
the road, respectively, from the centerline to
the edge of payment. (See diagram below.)

X-Slope (%): is the Left and Right slope of the
road, respectively, from the centerline to the
edge of payment.
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Note: A negative slope will result in water running from the
centerline toward the edge of payment.

M Stake Curb / Ditch: when checked, a curb or ditch and an offset can
be defined beyond the edge of the pavement.

| » Shape 1 |/ | 2 | / | .3 |: when the above checkbox is checked, this
button allows you to select the shape of the curb, ditch, or slope
beyond the edge of pavement so cut / fill information can be computed
on this surface if a random offset is specified. The selected shape is
displayed with a bold line in the road’s cross-sectional profile at the
bottom of the screen.

Note: The selected Shape is irrelevant if a random offset is not
specified since the nodes are always in the same place for each shape
that uses the same Height and Offset values.

Height: is the height of the curb, ditch, or slope in feet or meters. A
positive value is considered a curb and a negative value a ditch.

Offset From Edge of Road: is the distance that the curb or ditch
extends from the edge of pavement.

Note: The specified curb or ditch height and offset will be applied to
both sides of the road.

< Back [: returns to the previous screen.
Next > | accesses the next screen.
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Offset Staking — Screen Three

The third Offset Staking screen is used to select the station and
section of the road to be staked and to specify an offset distance from
the design point.

Station to Stake: is the station to be staked.

Station Interval: specifies how far to advance from the current station
to the next station.

Offset Staking [ Settings | Next Station |: advances the current station by
W Ll the Station Interval.

Station to Stake:

Station Interval: |25.D Mext Station |

< || Center “w Offset to Left S

Note: When advancing, if you want to also
stake the locations where the alignment of the

W offest from te segment sbove [2 road changes, be sure to check the Stake

ieelop (R | “Corners”, Not Just Even Intervals option in the

1/2 Road Width: - |=0.0 - . Stakeout Settings card. Tapping the

HR: 8.0 button at the top of the screen will access the
Backsight... | <gack | Sohe= Jl Stakeout Settings.

/ : These buttons are used to select the section of the road
that you want to stake.

M Offset from the segment above ___: when checked, is the offset
distance that will be applied to the selected design point. A positive
offset extends from the design point away from the centerline. A
negative offset extends towards the centerline.

X-Slope (%): is the slope of the selected road section.

1/2 Road Width: displays the width of the selected road section
defined in the previous screen. This value can quickly be edited from
this field.

HR: is the rod height.

Backsight... | accesses the Backsight Setup screen (Page R-72).
: returns to the previous screen.
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Solve > [: accesses the next screen.

Offset Staking — Screen Four

The fourth Offset Staking screen displays the information needed to
aim the total station toward the selected design point.

Station: displays t_he current station and section
of the roadway being staked and the current line  “c i 50" 55 aop center(To L) (Line)
segment type from the polyline that describes the  gfer:  2.000 Slope: —2.000%
centerline. If staking the center and an offset Fram Gun 1o Design Paint:

was specified, (To L) or (To R) is also displayed t0 | angie pight: 351°11'24"

indicate if the offset is to the left or right of the Horz Dist:  217.109

centerline, respectively. vertDit 3,810 @42 ?gzg
Offset: displays the offset that is applied to the ZE o Rod:  887°35'56" "
design point.

OCC; 742 HI: 4,500 BS: 545, 96°07'50"

Slope: displays the slope of the road at the e — < Back ]—IStake -
section being staked. = | = [

From Gun to Design Point: displays the angle and distance
information from the total station to the design point (plus offset if
specified).

: is used to modify the circle on the total station so that

the angle right reading will be zero when it is facing the current
target, which can sometimes be easier than turning to an obscure
angle value. When this button is tapped, the following actions will
occur:

1. A new backsight circle value is computed, sent to the instrument
and stored in the raw data

2. The Angle Right value is changed to zero to reflect the change. The
instrument now needs to be turned horizontally to zero to face the
current target location.

3. To prevent errors if this button is used, the backsight set up is
invalidated when exiting the Stakeout dialog. A circle zeroed on a
design point is meaningless once the design point has been
staked.

< Back [: returns to the previous screen.
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: accesses the next screen, which is identical to the third
Stake Points screen, described on Page R-105.

Slope Staking

|[2] Stakeout | |[€] Slope Staking |

The Slope Staking screen is used to locate the catch points for a
roadway in any terrain.

The first screen is used to define or select the

Slope Staking Settings | line that describes the centerline of the road to

be slope staked. An existing polyline or

TapLine. . (‘ alignment can be selected, or a series of
H

To/From... “'f_\, Ll existing points can be entered to define the
centerline.

Biegin Statian: ||:|+c|u.c| Ll Tap Line... |: allows you to tap an existing

polyline or alignment that defines the
centerline of the road.

I—INEH - J : allows you to enter a range of

points to define the centerline of the road.

OCC: 1 HI: 4,500 BS: 270°00'00"

Begin Station: defines the station at the beginning of the centerline.

Backsight... [ accesses the Backsight Setup screen.
: opens the next screen.
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Slope Staking — Screen Two

The second screen is used to describe the profile
of the road.

1/2 Road Width: is the horizontal width of Left
and Right sides of the road, respectively, from
the centerline to the nearest edge of the curb or
ditch.

X-Slope: is the cross slope of the Left and Right
sides of the road, respectively. The slope is

Rise
computed from (——-100). (A negative slope will
Run

Slope Staking | Settings|
1/2 Road Width: L |2D.D R |2D.u
X-Slope (%) L |20 R |20

¥ Stake Curb / Ditch
Height:

Ciffset From Edge of Road:

é_

[ext =

T

cause water to run from the centerline toward the edge.)

M Stake Curb / Ditch: When checked, this allows you to include a

curb or ditch in the road profile.

Height: defines the height of the curb, or depth of the ditch. (A
negative value would be used to define the depth of a ditch.)

Offset From Edge of Road: defines the width of the curb or ditch.

< Back |: returns to the previous screen.
Next > |: opens the next screen.

Slope Staking — Screen Three

Station to Stake: is the station that will be
staked next.

Station Interval: is the value that is added to the
Station to Stake after the | Next Station | button is
pressed.

Next Station [: advances the Station to Stake by

the Station Interval.
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Slope Staking
Height of Rod: |6.0

Stakeout Menu

Note: If the Stake Corners option is selected in the Stakeout Settings

screen, the [Next Station| button will also stop at any horizontal or

vertical alignment node that falls within the interval.

Fill Slope: is the desired slope, calculated from rise over run, between
the hinge point and catch point when the area requires a fill.

Cut Slope: is the desired slope, calculated from rise over run, between
the hinge point and catch point when the area requires a cut.

Segment # (Fill HP): when the terrain requires a fill, you have the
option to compute the hinge point from either side of the second
segment. The option to use segment # 1 can simplify the situation
where a ditch meets an area requiring a fill, which would otherwise
result in an area with two similar or identical negative slopes.

: returns to the previous screen.
Stake CP > |: opens the next screen.

Slope Staking — Screen Four

The fourth screen is used to perform the actual slope staking shots.
Height of Rod: is the rod height.

M Coarse EDM (Fast Shot): when checked, sets the total station to
coarse mode for faster, but slightly less-

~Left -FILL Slope: —| precise measurements.
Rod Elev: 98.500

V' Coarse EDM (Fast Shot) | peg Siope: 4000 The first button selects the type of slope that
» Automatic Slope | | Obs: Siope: - 4.545 will be used between the catch point and
Cut: 0.150 ; : . L
b Vertical Map | Toward CL: 0,600 hinge point from the following options:
ES ;f;',”" oo e |» Automatic Slope |: selects the slope
Al |¥DtoHP:  -1.100 based on the current rod position. If
o GB E El[ 215-5'3090'3 the rod is above the hinge point, a cut
i L& slope is computed. If the rod is below
< Back Store > the hinge point, a fill slope is
computed.
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e | » Force CUT Slope |: forces all computations to be based on a
cut slope.

. | » Force FILL Slope |: forces all computations to be based on a
fill slope.

The second button selects which information is displayed in the lower
corner of the screen from the following options:

e | » Vertical Map |: displays a cross-sectional view at the current

station.

Note: When you tap a map view, an expanded view of the same map
will fill the screen.

Note: The Vertical Map will show an X at the location of each
previous shot. This can be useful in determining if the current
terrain will never intersect the slope (no catch point).

. | » Horizontal Map |: displays an overhead view of the job.

e | » Shot Data |: displays the shot data for the latest shot.

Left / Right: displays if a Cut or Fill slope is being computed and if it is
on the Left or Right side of the road, respectively.

Rod Elev: is the current elevation at the rod location.
Des. Slope: is the design cut or fill slope.

Obs. Slope: is the computed (observed) cut or fill slope based on the
last shot and the corresponding hinge point.

Cut / Fill: is the cut or fill required for the current rod location to be
positioned on the design slope.

Toward CL / Away CL.: is the computed horizontal distance that the
rod must move either toward the centerline or away from it,
respectively, before it is positioned at the catch point.

Note: The computed horizontal distance is based on the observed
terrain computed from the last two shots. If only one shot has been
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taken, it is assumed that the terrain is level when computing this
value.

On Station / Back Sta / Ahead Sta: informs you if the rod is on the
station being staked, or the distance it must move (parallel to the
centerline) back or ahead to be on the correct station.

HD to HP: is the horizontal distance from the rod to the hinge point.
VD to HP: is the vertical distance from the rod to the hinge point.
HD to CL: is the horizontal distance from the rod to the centerline.

VD to CL: is the vertical distance from the rod to the centerline.

< Back [: returns to the previous screen.
Store > | opens the next screen.

Slope Staking — Screen Five

The fifth screen is used to store a point for the last shot taken from
the previous screen, which should be located at the catch point.

Point Name: is the name assigned to the stored

Slope Staking point
—Catch Paint: .

8 Point Mame:

Description:

|? Ll Description: is the description assigned to the

IW stored point.
[ ShoreCP Store CP | stores the point.

—Stake Reference Point:
Offset from CP:

Offset from CP: This field is used if you want to

|2.u Ll stake another location that is at the specified

Salve > | horizontal distance from the catch point away

from the road.
< Back | Mext CP = I

Solve > |: opens a new screen, described next,

used to stake the point at the offset specified above.

< Back |: returns to the previous screen.
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Next CP > [ returns to the third slope staking screen where the

station to stake can be advanced and the next catch point can be
located.

Slope Staking Offset Stake — Screen
One

The following screens are only accessed if you choose to stake a point
at a specified offset away from the catch point.

Station: displays the current station being slope - -
o piay g siop Slope Staking
staked. Station: 0-+00.000 Left (Line)

Offset from CP; 2,000
From Gun o Design Paint:
Angle Right: 0°00'00"
From Gun to Design Point: displays the angle Yo D AT )
and distance information from the total station - ik

. . Wert Dist: -1.500
to the design point.
ZEtoRod:  90°00'00"

Circle Zero |: is used to modify the circle on the ST A BT 4 B ZTme i

total station so that the angle right reading will
be zero when it is facing the current target, <psck [ s> |

which can sometimes be easier than turning to an obscure angle
value. When this button is tapped, the following actions will occur:

Offset from CP: is the offset from the catch point
specified in the previous screen.

1. A new backsight circle value is computed, sent to the
instrument and stored in the raw data

2. The Angle Right value is changed to zero to reflect the change.
The instrument now needs to be turned horizontally to zero to
face the current target location.

3. To prevent errors if this button is used, the backsight set up
is invalidated when exiting the Stakeout dialog. A circle
zeroed on a design point is meaningless once the design point
has been staked.

< Back |: returns to the previous screen.

: accesses the next screen, which is identical to the third
Stake Points screen, described on Page R-105.
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|[2] Stakeout | | [F] Line and Offset |

Stakeout Menu

The Stake Line and Offset screen is used to stake stations on a line,

or at an offset to it, at fixed intervals.

: located at the top of the screen,

Stake Line And Offset

~Define a Line:

+ Start Point: ”6 v|
» End Point: | ||2 Vl
|D+DD.DDD v|

Begin Station:

OCC: 1 HI: 4900 BS: 3, 34°23'55"

Backsight. .. | Mesxt=

accesses the Stakeout Settings screen (Page R-

34).

Start Point: defines the first point of the line to

be staked.

| End Point |/ | Direction |: defines the second
point of the line, or the direction of the line to

be staked, respectively.

Begin Station: defines the station associated

with the Start Point.

Backsight... | accesses the Backsight Setup screen (Page R-72).
: opens Screen Two.

Stake Line and Offset — Screen Two

Station to Stake: is the desired station that you

Stake Line And Offset

Station to Stake:

Station Interval: |25— Mext Station |
firrfis v

pv.ofet [CDFUf0 |
Height of Rod: |45—

OCC: 1 HI: 5.020 BS: 2, 3°47'30"

Offset:

Backsight. .. | < Back | Solves

want to stake.

Station Interval: is the value that is added to

the Station to Stake after the

Next Station | button is pressed.

Next Station | advances the Station to Stake by

the Station Interval.

Offset: defines the offset distance and if the
offset occurs to the right of the line, when &R is
selected, or left, when @ L is selected. The right
or left side is referenced while viewing the line from the Start Point.
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|» Vertical Offset | is the offset distance that is below the design
location (when # D is selected) or above the design location (when & U
is selected).

specifies a slope from the specified line to the parallel line
that is being staked. When this is a non-zero value, the elevation for
the staked points will increasingly differ from the design elevations
as the Offset value increases.

Height of rod: is the length of the rod.
Backsight... | accesses the Backsight Setup screen.
: returns to the previous screen.

: accesses the third Stake Line and Offset screen, described
next.

Note: A motorized total station will automatically turn toward the

design point after pressing depending on the configuration of
the Stakeout Settings screen (Page R-34).

Stake Line and Offset — Screen Three

Station: displays the current station that is being staked.

H. Offset: displays the offset distance of the line
being staked from the specified line and if it ison  ELSARLELLENES

the Right or Left side of the specified line. Station: — 0+00.000
H. Offset:  15.000 L

From Gun to Design Point: displays the direction | -Fram Gun to Design Poirt:

and distance that the total station must aim &ngle Right: 0°53'52"
toward so that it is facing the current station. Horz Dist:  721.355

| Circle Zero | is used to modify the circle on the vertRist: — 3.280

total station so that the angle right reading will ZEmRod:  89°46'51"

be zero when it is facing the current target, 0CC: 1 HI: 5.020 BS: 2, 3947'30"

which can sometimes be easier than turning to :
Circle Zero

= Back

| stake >

an obscure angle value. When this button is
tapped, the following actions will occur:
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1. A new backsight circle value is computed, sent to the
instrument and stored in the raw data

2. The Angle Right value is changed to zero to reflect the change.
The instrument now needs to be turned horizontally to zero to
face the current target location.

3. To prevent errors if this button is used, the backsight set up
is invalidated when exiting the Stakeout dialog. A circle
zeroed on a design point is meaningless once the design point
has been staked.

< Back | returns to the previous screen.

: accesses the fourth Stake Line and Offset screen, which is
identical to the third Stake Points screen, described on Page R-105.

Note: Tap the graphic portion of the screen for an expanded view.

Screen Summary

Screen One is used to define the primary line used to determine the
location of the line to be staked and the station associated with the
Start Point.

Screen Two is used to define the offset distance and location, the
station to be staked and the station interval.

Screen Three provides the distance and direction information to the
current station to be staked.

Screen Four is used to stake the current station.
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Stake Curve and Offset

|[2] Stakeout | |[5] Curve and offset]

The Stake Curve and Offset screen is used to stake stations on a
curve or at an offset to it at fixed station intervals.

: located at the top of the screen, Stake Curve And Offset
accesses the Stakeout Settings screen (Page R- ~Define a Curye:

34). =+ PC Point; |6 Ll
PC Point: is the starting point of the curve (point _¥PC Tangent zm:| [25 A
of curvature). ¥ Radius: [[50.0 |

| PC Tangent Azm |/ | PC Tangent Brg |: defines the Tun:C Left @ Right
azimuth or bearing, respectively, of the tangent _ - I—
at the PC Point. s oo Ll
: ) OCC: 6 HI: 0.000 BS: 0°00'00"
|Radius | /| Degree Arc|/ | Degree Chord |: defines Backsight... | (e ]

the radius, degree arc, or degree chord of the
curve, respectively.

Turn: defines if the curve turns to the Left or Right from the point of
view of the PC.

Begin Station: is the station assigned to the PC Paint.

Backsight... | accesses the Backsight Setup screen (Page R-72).

: takes you to the second Stake Curve and Offset screen,
described below.
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Curve and Offset — Screen Two

Stake Curve And Offset [Settings] Station to Stake: is the desired station on the

Station to Stake:

I—D'” lI curve that you want to stake.

Station Interval: is the value that is added to

station Inerval: [0 _tixt Station | the Station to Stake after the | Next Station

Ciffset:

e RIEEI.D ll button is pressed.

b . Offset: |('“ D& U|D-D LI Next Station [ advances the Station to Stake by

HeightofRod:  [50 the Station Interval.
OCC: 6 HI: 0.000 BS: 0°00'00" Offset: is the horizontal distance of the offset
Backsight. . | = Back | Solve> | from the specified curve. The offset occurs on

the left (while viewing the curve from the PC)
when the # L is selected or on the right when the &R is selected.

Note: An offset of zero would result in the specified curve being
staked.

» V. Offset |: will result in the elevations for the design points to be

adjusted by the value entered here and will change the cut / fill
values accordingly. Design elevations will be lower when & D is
selected, and higher when @ U is selected.

: specifies a slope from the specified curve to the curve that
is being staked. When this is a non-zero value, the elevation for the
staked points will increasingly differ from the corresponding design
elevations on the specified curve as the Offset value increases.

Height of Rod: is the length of the rod.

< Back | returns to the previous screen.

: accesses the third Stake Curve and Offset screen, described
next.

Note: A motorized total station will automatically turn toward the

design point after tapping , depending on the configuration of
the Stakeout Settings screen (Page R-34).
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Curve and Offset — Screen Three

Station: displays the current station that is being
staked. Stake Curve And Offset
Station: 0.000

H. Offset: displays the offset distance of the T

curve being staked from the specified curve and

o N i e From Gun to Design Point:

if it is on the Right or Left side of the specified angle Right:  115°00°00" K
curve. Horz Dist:  20.000

Angle Right: is the horizontal angle that the Yert Dist:  0.000

total station must aim toward so that it is facing ZE o Rod:  73°18'0D3"

the current station.

OCC: 6 HI: 0,000 BS: 0°00'00"
Horz. distance: is the horizontal distance from

. . Circle Zero < Back Stake =
the occupy point to the current station. = | = =

Vert. distance: is the vertical distance from the occupy point to the
current station.

ZE to Rod: is the zenith angle that the total station must aim toward
so that it is facing the current station.

: is used to modify the circle on the total station so that

the angle right reading will be zero when it is facing toward the
design point, which can sometimes be easier than turning to an
obscure angle value. When this button is tapped, the following
actions will occur:

1. A new backsight circle value is computed, sent to the instrument
and stored in the raw data.

2. The Angle Right value is changed to zero to reflect the change. The
instrument now needs to be turned horizontally to zero to face the
design point.

3. To prevent errors, the backsight set up is invalidated when
exiting the Stakeout dialog if this button has been used. A circle
zeroed on a design point is meaningless once the design point has
been staked.

< Back | returns to the previous screen.

: accesses the next screen, which is identical to the third
Stake Points screen, described on Page R-105.
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Screen Summary

Screen One is used to define the primary curve used to determine the
location of the curve to be staked and the station associated with the
PC Point.

Screen Two is used to define the offset distance and location, the
station to be staked and the station interval.

Screen Three provides the distance and direction information to the
current station to be staked from the occupy point.

Screen Four is used to stake the current station.

Store Point (Tape Offset) Dialog Box

The Store Point (Tape Offset) dialog box allows you to store a point at
a specified offset from the stake point, resulting in a point that is
either closer to, or further away from the total station.

Store Point [Tape Offset) Point Name: is the name assigned to the new offset

Paint Mame: IC—J

point.

Description: IF‘T2
HC From Gun: 710,

Description: is the description assigned to the new

offset point.

832
HD from gun: displays the current horizontal

Tape Offset:

Pairt Wil Be Stared at an Offset Along the

Gun-Target Line.

Tape Cut/Tape In +/~):

distance to the prism.

Tape Out/Tape In: is the specified offset from the
0.0 stake point. A positive value will result in a new

point that is further away from the total station.

: stores the new offset point.
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Stake Spiral and Offset

|[2] Stakeout | |[H] Spiral and Offset |

The Stake Spiral and Offset screen allows you to stake stations at

fixed intervals on a spiral curve, or at an offset to it.

Start Point: is the point associated with the
beginning of the spiral curve. This can either be
the TS or the CS, which is specified later in this
screen (see below).

| Tangent Azm | / | Tangent Bearing |: defines the
tangent azimuth or bearing at the entrance to
the spiral

|Radius | /| Degree Arc|/|Degree Chord]: defines
the radius, degree arc, or degree chord of the
curve, respectively.

Stake Spiral And Offset

Define a Spiral:

=+ Start Point: ||3 v|
P Tangent Azm: | |186.442?65 v |
¥ Radius: | |2E|D v |

Length: 400

Beqin Station: |D+DD.DDD v |

Turn:© Left &~ Right

Dir: & TSt SC © C5 W ST Mt I

Length: is the length of the spiral curve.

Begin Station: is the station associated with the Start Point.

Turn: defines if the curve turns toward the Left or Right from the point

of view of the Start Point.

Spiral: defines the direction of the spiral curve by the following

options:

e TSto SC: the spiral begins at the tangent (Tangent to Spiral)
and ends at the circular curve (Spiral to Curve).

e CSto ST: the spiral begins at the circular curve (Curve to
Spiral) and ends at the tangent (Spiral to Tangent).
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Station to Stake:

Stakeout Menu

Stake Spiral and Offset — Screen Two
Station to Stake: is the desired station on the

’W ﬂ spiral curve that you want to stake.

Station Interval: is the value that is added to

SR sl B _Next Station | the Station to Stake after the | Next Station
Offset: &L R[50 hd button is pressed.

by Offset; D ®U[00 ﬂ Next Station |: advances the Station to Stake by

the Station Interval.
Height of Rod: 4.3

OCC: 1 HI: 5.020 BS:
Backsight. .. |

2, 3°47'30" Offset: is the horizontal distance of the offset
< Back | Solves | from the spiral curve. The offset occurs on the

left (while viewing the spiral from the Start
Point) when the & L is selected or on the right when # R is selected.

Note: An offset of zero would result in the spiral curve itself being
staked.

» V. Offset |: will result in the elevations for the design points to be

adjusted by the value entered here and will change the cut / fill
values accordingly. Design elevations will be lower when is selected,
and higher when # U is selected.

: specifies a slope from the spiral curve to the curve that is
being staked. When this is a non-zero value, the elevation for the
staked points will increasingly differ from the corresponding design
elevations on the spiral curve as the Offset value increases.

Height of rod: is the length of the rod.
Backsight... | accesses the Backsight Setup screen (Page R-72).
: returns to the previous screen.

: accesses the third screen, described next.
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Note: A motorized total station will automatically turn toward the

design point after pressing depending on the configuration of
the Stakeout Settings screen (Page R-34).

Stake Spiral and Offset — Screen
Three

Station: displays the current station that is being Stake Spiral And Offset
staked. Station:  0-+00.000

H. Offset: displays the offset distance of the H. Offset:  15.000 R

spiral curve being staked from the specified From Gun 1 Design Paint:

spiral curve and if it is on the Right or Left side el Righs AerzLs F— ),
of the specified spiral curve. Horz Dist:  15.000

Wert Dist: 0.000

Angle Right: is the horizontal angle that the
ZEtoRod:  91°59'08"

total station must aim toward so that it is facing
the current station. 0CC: 3 HI: 5.020 BS: 2, 265742'12"

Horz Dist: is the horizontal distance from the Circle Zero | < Back Stake >
occupy point to the current station.

Vert Dist: is the vertical distance from the occupy point to the current
station.

ZE to Rod: is the zenith angle that the total station must aim toward
so that it is facing the current station.

: is used to modify the circle on the total station so that

the angle right reading will be zero when it is facing toward the
design point, which can sometimes be easier than turning to an
obscure angle value. When this button is tapped, the following
actions will occur:

1. A new backsight circle value is computed, sent to the
instrument and stored in the raw data

2. The Angle Right value is changed to zero to reflect the change.
The instrument now needs to be turned horizontally to zero to
face the design point.
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3. To prevent errors, the backsight set up is invalidated when
exiting the Stakeout dialog if this button has been used. A
circle zeroed on a design point is meaningless once the design
point has been staked.

< Back |: returns to the previous screen.

: accesses the next screen, which is identical to the third
Stake Points screen, described on Page R-105.

Stake Spiral and Offset — Screen
Summary

Screen One is used to define the primary spiral curve used to
determine the location of the curve to be staked and the station
associated with the Start Point.

Screen Two is used to define the offset distance and location, the
station to be staked and the station interval.

Screen Three provides the distance and direction information to the
current station to be staked from the occupy point.

Screen Four is used to stake the current station.
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Show Station and Offset

|[4] Stakeout | [[1] Show Station |

The Show Station and Offset routine allows you to take a shot to a

prism that is positioned anywhere near a polyline, a range of points

that define a line, or an alignment to see where the prism is located

in relation to the line.

polyline or alignment that the station and offset

will be computed from. TapLine.. |
. To/From... | H f—u Ll
: allows you to enter a range of points

that define the line where the station and offset

will be computed from. Begin Station: |D+DD.D v|

Begin Station: is the station assigned to the
beginning of the line. OCC: 1 HI: 4,500 BS: 270°00'00"

Backsight... | accesses the Backsight Setup packsight... |

screen (Page R-72).

: takes you to the next Show Station and Offset screen where
the slope staking parameters are set up.

Show Station and Offset — Screen

Two Show Station and Offset
Height of Rod: |6.0 i
The second Show Station and Offset screen is S e Stfz'm'. : 1+a0.475
- . W Coarse EDM (Fast Shoty OffsetDist:  27.150
used to take a shot to the prism and view the e 08.500
data. -~ Offset: Right
. B = Segment: Arc
Height of Rod: is the length of the rod.
. ShotData : ————
M Coarse ED_M (Fast Shot): when checked, sets Angle Right: 105°00°00"
the total station to coarse mode for faster, but el o0°00' 00"
slightly less-precise measurements. G- H||Slope Dist: 140,000

< Back | Store. ..

Station: displays the station at the rod position.
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Offset Dist: displays the perpendicular offset from the centerline to
the rod position.
Elev: displays the elevation at the rod position.

Offset: displays if the rod position is to the right of the line, left of the
line, or on the line.

Segment: displays the name of the template’s segment at the rod
position.

Shot Data: displays the angles and distance measured by the total
station from the last shot.

: takes a shot to the prism.
: returns to the previous screen.
: stores the stake point.

Store Offset Points

|[4] Stakeout | |[3] Store Offset Points |

The Store Offset Points screen is used to store points in the current
job at a specified offset from an existing polyline or alignment at a
specified interval.

: allows you to tap an existing

Show Station and Offset EESITT polyline or alignment that the station and

Tap Line... I

To/From... |

offset will be computed from.

FH — Ll : allows you to enter a range of

points that define the line where the station

Beqgin Station:

and offset will be computed from.

|D+DD.D v |

Begin Station: is the station assigned to the

OCC: 1 HI: 4.500 BS: 270°00'00"

Backsight... |

beginning of the line.

Backsight... [ accesses the Backsight Setup

screen (Page R-72).

: takes you to the next Store Offset Points screen where the
slope staking parameters are set up.
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Store Offset Points — Screen Two

The second Store Offset Points screen is used to define the road
profile, or offset distances that will be used to compute the offset
point coordinates.

1/2 Road Width: is the Left and Right width of s -
the road, respectively, from the centerline to the  ECERSIESRLIIE

edge of payment. 1/2 Road Width: L [20.0 S E

X-Slope (%): is the Left and Right slope of the x-Slope (%) L |20 R |20

road, respectively, from the centerline to the edge |V Stake Curh / Ditch
Rise Height: 1.0
of payment calculated from —-100. Offset From Edge of Road: |T,
Run J
o —*

Note: A negative slope will result in water
running from the centerline toward the edge of < Back
payment.

M Stake Curb / Ditch: when checked, a curb or ditch and an offset can
be defined beyond the edge of the pavement.

Height: is the height of the curb or ditch in feet or meters. A positive
value is considered a curb and a negative value a ditch.

Offset From Edge of Road: is the distance that the curb or ditch
extends from the edge of pavement.

Note: The specified curb or ditch height and offset will be applied to
both sides of the road.

< Back |: returns to the previous screen.
Next > [: accesses the next screen.
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Store Offset Points — Screen Three

The third Store Offset Points screen is used to define which offset
points will be stored.

From Station: is the station where the stored
offset points will begin.

From Station v
_ Im_l To Station: is the station where the stored
To Statin : ' hd offset points will end.
Station Interval: |25 Start Pai t:|2 . . .
o e cn Station Interval: is the distance between the

Description Ioffset Points

¥ Center Line

stations where offset points are stored.

Left Side : Right Side :

I Edge of P t | | Edge of P t L .
{ BRTEIEE { BRI Note: If the Stake Corners option is selected in

ol Oul ol Qul the Stakeout Settings screen, offset points will

Unselect All < Back also be stored where ever the horizontal or

vertical section of the road changes.

Start Point: is the point number that will be assigned to the first
offset point that is stored. Each stored point that follows will be
assigned the next available point number.

Description: is the description that will be assigned to all the offset
points that are stored.

M Center Line: offset points will be stored at locations on the
centerline when checked.

M Edge of Pavement: offset points will be stored at the end of the
first segment (the edge of the roadbed) on the left and/or right side
when checked.

M Curb: offset point will be stored at the end of the second segment
(the end of the curb or ditch) on the left and/or right side when
checked.

Unselect All | quickly unchecks all the checkboxes.

< Back | returns to the previous screen.

: stores all the offset points based on the information provided.
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Stake DTM

|[4] Stakeout | |[x] Stake DTM|

The Stake DTM routine allows you to stake an area and get cut / fill
and volume information based on a reference DTM or specified
elevation datum.

The routine requires either a DXF file containing a triangulated
irregular network (TIN), or a digital terrain model (DTM) file for the
area that you plan to stake, which is typically created from a previous
topo job. This file will contain the elevation information at every
location within the boundary of the original topo.

The DXF file can be created by opening the original job in TDS
ForeSight and exporting the job to a DXF file. ForeSight provides
several options for the information that is written to the DXF file, but
all the options will include the required 3-D Face, or TIN information
when exporting to a DXF file. Both TDS ForeSight and Survey Link
will export a DTM file from a DXF file.

Note: The speed performance of the Stake DTM routine is enhanced
when using a DTM file as opposed to a DXF file.

DTM File: displays the selected DTM or DXF file. Stake DTM |
: allows you to select a DXF or DTM o e
file. PTM.dtm Browse.., |
DT Setup:
HR: |5.0 W with C.L. Centerline... |
B Store Point: |?42 Ll

¥ Generate TIMN 'w Staked Points 20 DTH... |
QOCC: 1 HI 4,500 BS: 270°00'00"

Backsight |

v
=]
=)
1]

[ dew [ | sunsay [ anciur i
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Warning: If importing a DXF or DTM file where the distance units in
the source file are different than the distance units for the current
job, the imported coordinates will be converted to the current job’s
distance units when they are imported. This is normally the desired
result, but it can cause a problem if the distance units for the
imported data or the current job were set incorrectly. This situation
can most commonly occur when working with Feet and US Survey
Feet, where the conversion from one to the other is not always
obvious.

Usually the difference between Feet and US Survey Feet is negligible
(2 parts per million), but when dealing with State Plane or UTM
mapping plane coordinates, which are often very large in magnitude,
the difference can be substantial if the coordinates are converted from
one format to the other.

If importing coordinates from a source where you are not sure if the
units are in Feet or US Survey Feet into a job that is set to Feet or
US Survey Feet, you will usually just want to import them without
any conversion being performed. To do this, be sure to select the
same distance units for the source file as those set for the current job.

HR: is the rod height.

M With C.L.: When checked, offset and stationing information from
the selected centerline to the stake point is also provided in the DTM
Shot screen.

: will open the Select Line screen where an existing

polyline can be selected that describes the centerline.

Store Point: is the starting point number if points are stored during
the staking process. Future points are stored with the next available
point names.

M Generate TIN w\Staked Points: will add any staked points to the
TIN so the shape of the DTM can be viewed at any time in the 3D
View screen and live cut / fill values can be viewed. When unchecked,
the 3D View is unavailable and cut / fill values cannot be viewed, but
are still stored to the raw data file.

R-139



Survey Pro Reference Manual

Note: Viewing the DTM during DTM Stakeout is a useful quality
assurance technique to determine where additional points are
needed.

3D DTM [: accesses the 3D View screen (Page R-64) where a 3D view
of the DTM can be viewed from any angle.

Backsight |: accesses the Backsight Setup screen (Page R-72) where
the current backsight can be modified.

: opens the DTM Shot screen where the DTM area can be
staked.

Select Line
|[2] Stakeout | |[¥] Stake DTM| | Solve |

The Select Line screen is used to select a

particular polyline. Separate overhead and side Select Line | 0k ] Close
views are displayed on the right side of the Description Type
screen for the selected polyline. [~ Alignmment Polyline
] Boundary Polyline
Simply select the desired line and tap @ ~
| Palyline Palyline
] Stream Polyline H
-
W
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DTM Shot

|[2] Stakeout | |[x] Stake DTM| | Solve |

The DTM Shot screen displays all relevant information on the current
rod position and a graphic that shows the rod location, backsight, the
occupied TIN triangle, and the rectangular DTM corners that
encompass the DTM boundary.

Note: the DTM boundary corners and TIN triangle are not always
visible depending on the current scale of the screen.

Take Shot... [: triggers the total station to

DTM Shot _
1 take a shot to the prism.
[ Takeshat,. ] StPt 742
3D View.., | Store | Desc. [DTM —
HR: 5.000 Note: You must be within the boundary of
Data |RE,SU|t | L | the DTM before any cut / fill information is
. provided.

Ha: 78°25'42"
Zi: 91°02'54"
SD: 97.256

: accesses the 3D View screen
(Page R-64) where a 3D view of the DTM can
\ FI| be viewed from any angle as well as cut / fill

information for the current location.

Note: The button is only available when Generate TIN

w\Staked Points is checked in the previous screen and at least three
stake points have been stored.

: stores a point for the current rod location with the point name
shown in the St Pt field and the description in the Desc field. Also
advances the St Pt to the next available point name.

St Pt: is the point name that will be assigned to the next stored point.
Desc: is the description that will be assigned to the next stored point.

HR: is the height of the rod.
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Data: shows the angle and distance information from the previous
shot.

Result: shows the current northing, easting, and elevation of the rod
as well as the computed elevation of the DTM at the current location
and the cut or fill necessary to bring the elevation at the current
location to the elevation of the DTM at the current location.

C.L.: shows the current station and offset information for the rod
location relative to the centerline selected from the previous screen.
The type of line segment in the polyline at the current station is also
displayed. (This card is only available if the With C.L. checkbox was
checked in the previous screen.)

Data Resultlc,L, |

MN: 5,095.264

E: 4,980.494
EL: 96.721
DTMEL: 102.672
Fill: 5.952

Note: If the DTM EL and Cut / Fill fields are blank after taking a
shot, it indicates the rod is outside the DTM boundary.

Data |Result C.L.

Station: 0+62.048
Offzet Dist:

0.589

Offset: Right
Segment: Line

Note: Tapping anywhere within the map view will open a larger map
view, which provides zoom controls.
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Define a Location

|[3] Stakeout | | [t] Define a Location |

The Define a Location screen is used to manually enter the distance
and direction to a new point from any existing reference point and
then stakeout the new point.

From Point: is the reference point that the specified angle and
distance information is applied to for locating the new point.

e ot e et rom
+ From Foint: 1 Ll p P '
Sy—— HQD—LI +/- A_n_gle: is the angle to t_>e added to th_e _
' specified azimuth or bearing, thus modifying
+f- Angle: |12-25 Ll the direction to the new point.
Harz Dist: [e5.25 |

vertDist: |25 ~| Note: To subtract an angle from the specified
Height of Rod: |4.5 azimuth or bearing, enter a negative +/- Angle
OCC: 1 HI: 4500 BS: 270°00'00" value.

Solve = |

Horiz. Dist: is the horizontal distance from the reference point to the
new point.

Vert. Dist: is the vertical distance from the reference point to the new
point.

Store point: When this is checked, the computed point will be stored
with the name specified here.

: will compute the location for the new point and access the
next screen.
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Define a Location — Screen Two

The second Define a Location screen displays the direction and
distance information from the occupy point to the new point.

Ref. Point: is the reference point specified in the

. - - - H 3 H EI
From Point field in the previous screen. Define a Location Settings|
Ref, Point: 1
Description: is the description for the reference Description: Start
point. From Gun to Location
. i angle Right:  192925'00"
From Gun to Location: displays the angle and Cors it 85250 .
distance information from the total station to the vertt 0256 M
new point. Users would aim their non-robotic srmist o
total station the direction specified here. ZEmReel  EERENL "

: is used to modify the circle on the

total station so that the angle right reading will
be zero when it is facing toward the design point,
which can sometimes be easier than turning to an obscure angle
value. When this button is tapped, the following actions will occur:

< Back Stake =

1. A new backsight circle value is computed, sent to the instrument
and stored in the raw data

2. The Angle Right value is changed to zero to reflect the change. The
instrument now needs to be turned horizontally to zero to face the
design point.

3. To prevent errors, the backsight set up is invalidated when
exiting the Stakeout dialog if this button has been used. A Circle
zeroed on a design point is meaningless once the design point has
been staked.

< Back |: returns to the previous screen.

: accesses the third Define a Location screen where the new
point can be staked out.

Note: The third Define a Location screen is identical to the third
Stake Points screen, which is described on Page R-105.
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Where is Next Point

[[3] Stakeout | [[M Where Is Next Point | or

e\ -[s]

The Where is Next Point screen is used to assist the rod person in

locating another point, given the current rod point, a reference point,

Where Is Next Point?

@ Current Rod Pt ”5 w |
# Mext FS Paint: ||? v|
Increment: |1 Mext Point = |

and the point to locate.
Current Rod Pt: is the current rod point.

Next FS Point: is the point that the rod person
wants to locate.

Increment: is added to the Next FS Point value
after pressing the | Next Point > button.

» Reference Point: | ”l v|
Solve = I

Next Point > |: advances the Next FS Point
value by the specified Increment, replaces the
current rod point by the previous FS point, and
accesses Screen Two.

Note: If the Next FS Point does not exist and the Increment value=1,

pressing the | Next Point | button will access the next existing point. If
the Increment is greater than one and the next point does not exist, a

warning is displayed.

|» Reference Point | /| » Reference Azm |: is the reference point /

azimuth used to determine the direction to the Next FS Point.

: computes the direction and distance to the Next FS Point
and accesses the second screen.
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Where is Next Point — Screen Two

This screen shows two graphics that indicate the direction and
distance that the rod person must travel to reach the Next FS Point.

The clock-style graphic shows the current rod location at the center, a
line in the 12 o'clock position indicates the direction to the Reference,

and an arrow shows the direction to the Next FS Point. There is also a
text indicator that explains the direction to

travel in a clock format. Where Is Next Point?

The second graphic is a map view that shows the | Crientatian:
Current Rod Point, the Reference and the Next FS | 11 0'Clock
Point. It also shows the Occupy Point if the

backsight has been set.

The lower left portion of the screen displays the
azimuth from the rod to the Next FS Point and ‘D
the horizontal distance between them. TS

: returns you to the first screen. Al i

= Back Done

142°40'48"
: closes the screen.
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The Inverse Menu contains routines that compute the direction and
distance between two objects. The following screens are available
from the Inverse Menu:

Inverse Point to Point
Inverse Point to Line
Inverse Point to Polyline

Inverse Point to Multiple Points

moow>

Inverse Point to Location / Point
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Inverse Point to Point
[ Inverse | [[&] Point to Point] or [co\-[G]

The Inverse Point to Point screen will calculate |
the distance and direction between two existing © eegneort: x| |
points. + End Foint: Iill
Begin Point: is the reference point used to Select from Map. . |
compute the distance and direction to the End

Point.

End Point: is the point whose relationship to the
Begin Point is computed.

| Select from Map... |: allows you to quickly select

both the Begin Point and End Point from a map
view. The first point tapped is entered as the Begin Point and the
second as the End Point.

: will compute the distance and direction from the Begin Point
to the End Point.

| der [ | sunseu )] andu

Results

Azimuth: is the azimuth from the Begin Point to the End Point.

Hor. dist: is the horizontal distance from the Begin Point to the End
Point.

Vert. dist: is the vertical distance from the Begin Point to the End
Point.

North: is the change in the Y-coordinate from the Begin Point to the
End Point.

East: is the change in the X-coordinate from the Begin Point to the
End Point.

Elevation: is the change in elevation from the Begin Point to the End
Point.

Grade: is the slope from the Begin Point to the End Point.
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() Inverse Point:
Begin Station:

Define the Line:

Inverse Menu

Inverse Point to Line

|[5] Inverse | | [] Point to Line |

The Inverse Point to Line screen computes the perpendicular offset
distance and direction from a known point to a continuous line
defined by two points or one point and a direction.

2
=]
@
L]

Inverse Point: is the known point that the
offset information to a specified line is
computed.

= —

Begin Station: is the beginning station value

+ Startof Line:

¥ Paint: | ||11 v|

that corresponds with the Start of Line, which
is used to compute the inverse station in the
results.

[/ E——

* [ Store Point: |13 vl
Solve |

Start of Line: is the first point that defines
the line from which the offset is computed.

[ dew B [ snsad [T ancir il

[» Point |/ | » Direction |: is the second point or

known direction that defines the line from which the offset is
computed.

M Store Point: when checked, will store the coordinates for the point
located on the specified line, tangent to the offset.

: will compute the distance and direction of the offset from the
known point perpendicular to the specified line.

Results

Inv. Station: is the station on the specified line where the
perpendicular offset occurs, starting from the Begin Station.

Offset: is the horizontal distance of the perpendicular offset between
the Inverse point and specified line.

Offset is: indicates if the Inverse point is located to the Right, Left, or
on the specified line as you occupy Point 1 and face the second point or
direction of the line.

Azimuth (pt to line): is the azimuth of the offset from the Inverse point
toward the specified line.
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North: is the Y-coordinate on the specified line, tangent to the
perpendicular offset.

East: is the X-coordinate on the specified line, tangent to the
perpendicular offset.

Elevation: is the elevation on the specified line, tangent to the
perpendicular offset.

Inverse Point to Polyline

|[5) Inverse | |[] Point to Polyline |

The Inverse Point to Polyline screen computes the offset distance
from a known point perpendicular to a polyline.

Inverse Point: is the known point that the offset |

to a polyline segment is computed.
Begin Station: is the starting station assigned to

Choose a Polyline to Inverse to:

=} Irverse Paint: | |E| - |

the beginning of the polyline, which is used to R |D+DD'DDD Ll

compute the Station in the results.
Tap Palyline.. | Editar ... |

Tap Polyline |: allows you to tap an existing Tap Polnts... | To/Fram.. |

[J

El

polyline from a map view.

: accesses the Polyline Editor (Page R-45)
where a new polyline can be created or an Solve |
existing polyline can be modified.

» I Store Point: IE! Ll

[ dew [ | sunsaw [] anc )

: provides a map view where you can tap any existing

points to create a temporary polyline.

: provides point selection by entering point names.
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M Store Point: when checked, will store the first solution where a
perpendicular offset intersects with a polyline using the specified
point name. If additional solutions are found, the following solutions
will be stored using consecutive point names.

: will compute the distance and direction of the offset from the
known point perpendicular to the polyline.

Note: There is no solution if a perpendicular offset does not occur
within the extents of any selected polyline segments.

Results

Station: is the station along the polyline where the offset occurs,
starting from the Begin station.

Offset: is the horizontal distance of the offset.

Offset is: indicates if the Inverse Point is located to the right, left, or
on the specified line as you occupy the beginning of the polyline and
face the end.

Segment Type: shows if the segment is a line, arc, or spiral.

Beg. Pt: if applicable, this is the first point selected that defines a
line.

End Pt: if applicable, this is the second point selected that defines a
line.
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Inverse Point to Multiple
Points

|[5] Inverse | |[D] Multiple Points |

The Inverse Point to Multiple Points screen will calculate the
distance and direction from an existing point to one or more other

pOintS- Inverse Point to Multiple Points |
Inverse point: is the reference point used to () Inwerse Point: |5 Ll
compute the distance and direction to the other 3
points. Select Multiple Points to Inverse to: .
- . . 5 points selected :
Tap Points [: provides a map view where you can o
tap multiple points. TapPonts.. | Toffrom..| - | +| %
To/From [: provides selection of points by point
name. =
Solve | T |
Solve |: will compute the distance and direction

from the Inverse point to all selected points.

Results

Azimuth: is the azimuth from the Inverse Point to the selected point.

Hor. dist: is the horizontal distance from the Inverse Point to the
selected point.

Vert. dist: is the vertical distance from the Inverse Point to the
selected point.

North: is the change in the Y-coordinate from the Inverse Point to the
selected point.

East: is the change in the X-coordinate from the Inverse Point to the
selected point.
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Inverse Point to Location /
Point

|[5) Inverse | |[E] Location / Point |

The Inverse Point to Location / Point screen will calculate the
distance and direction from any point or location to another point or
location.

| Begin: is the reference point or location used
to compute the distance and direction to

Inverse Point to Location / Point

Begi: another point or location.
: R End: is the other point or location whose
b Point; Point: |5 v X . . . .
| !l —l correlation to the Begin point or location is
End: North:|3262.235 m computed. Each location is defined by one of

East: W m
P Location: |Ele\r: IWL'
a [ Store Pt EVAd
=

. : when selected, any existing point name can be entered
in the appropriate field or selected from a map view.

the following methods:

. : when selected, the

coordinates for any location can be
entered in the appropriate fields.

[ dewa 3 | sunse [ anc )

M Store Pt.: when checked, will store a point for the location(s)
entered.

: will compute the distance and direction from the Begin point
or location to the End point or location.
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Cogo Menu

The Cogo Menu contains all of the coordinate geometry routines used
to perform computations from the existing job data. The following

screens are available from the Cogo Menu:

[ I

I @mmoow?>

Point in Direction
Intersection
Offset Line

Offset Points
Corner Angle
Compute Area
Triangle Solutions
Map Check
Predetermined Area
HD/VD to SD/ZA
SD/ZA to HD/VD
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Point in Direction

[[6] Cogo | |[] Point in Direction

The Point in Direction screen will calculate and store the position of a
new point after providing a distance and direction from a known

point.
From point: is the point name of the reference Point in Direction |

point used for locating the new point.

+ From Point: Il ll
| Azimuth |/ | Bearing |: is the direction from the E—— i
hd

reference point to the new point. /- hngle: o000

+/- Aljgle: is thg angle agjded_ to the Azimuth /_ Hors Dt |787.2552 Ll
Bearing to modify the direction to the new point.

Wert Dist: I-D.211 v |

Note: To subtract an angle from the specified I?42 ll

azimuth or bearing, enter a negative +/- Angle
value.

| dety [37] | snsay ml ey

Horiz. Dist: is the horizontal distance from the reference point to the
new point.

Vert. Dist: is the vertical distance from the reference point to the new
point.

Store point: When this is checked, the computed point will be stored
with the name specified here.

: will compute the location for, and optionally store the new
point.
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—First Paint

Cogo Menu

Intersection

|[é] Cogo | |[®] Intersection |

The Intersection screen computes, and optionally stores, the
coordinates for the intersection of two lines, where the lines are
tangent to existing points. Each line is independently defined by a
known direction or a known length. (See illustration below.)

>< Point 1 \
Point 1 Point 2

Direction - Direction  Direction - Distance Distance - Distance
Intersection Intersection Intersection

Point 1: is an existing point that is tangent to
| the first line.

Q
=]
@
L]

+ Point1:

b Distance: | IGDD.D - |

1 —

Point 2: is an existing point that is tangent to
the second line.

—Second Point
+ Point 2:

b AZM O Brg: | |142.4D4El|52 - |

|» Distance | / | » Azm or Brg |: is the length or
direction, respectively, of the specific line.

1= [—

M Store point: when checked, is the point

> [ Store points: |29 vl
second solution is stored using the next

name used when storing the intersection(s) of
the two lines. If two intersections occur, the

[ dew 3 [ sansad [T ancir il

consecutive point name.

: will compute the intersecting point, optionally store the point
and display the information in the Map view.
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Offset Line

|[6) Cogo | [[c] Offset Line |

The Offset Line screen is used to store points or an alignment that is
parallel to an existing set of points, a polyline, or an alignment, at a
specified perpendicular offset.

Note: When storing points, the number of new points stored will
equal the number of points in the selected polyline or point range. If
the offset is from an alignment, the number of points stored will equal
the number of nodes that occur in the horizontal portion of the
alignment.

: allows you to tap an existing Offset Line [Giose |

polyline or alignment that the offset will be

Choose a Center-Line to Offset from:
computed from. : - -
Tap Line... | =
: allows you to enter a range of points Ta/From... | H v Ll el
that define the line where the offset will be p—
computed from. Offset: LR 0O ~| |z
[T Save to job as an alignment. =N

Offset: defines the offset distance and which side |« = gioe prs: - Ll

the offset occurs. The right or left side is »
referenced from the first point that defines the Description:  [Offset

specified line. [sore_|

M Save to job as an alignment: when checked, the computed offset
line will be saved as a new alignment under the name specified in the
Description field.

Note: Spiral curves cannot be generated in a new offset alignment. If
the original centerline contains any spiral curves, they will be treated
as straight sections in the offset alignment that is created. The Offset
Staking or Offset Points routine should be used to stake offsets from a
spiral curve.
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M Store Pts: when checked, is the first point name that will be used
when storing the computed offset points. Additional points will
automatically be assigned with the next consecutive point name, such
as 8, 9, 10... or Offset, Offset2, Offset3...

Description: is the description that will be assigned to the new points
that are generated or to the new alignment.

: computes and stores the new offset points and polyline.

Offset Points

[[6] Cogo| |[p] Offset Line |

The Offset Points screen is used to store points at a specified
perpendicular offset to an existing polyline, alignment, or point
range. Points can be stored that correspond with the nodes of an
alignment, points of a polyline, and/or at a specified station interval.

S oios| [Tap Line...|: allows you to tap an existing
Tap Line... | polyline or alignment that the offset points
TofFrom.. | DH y Ll g will be computed from.

Offsat: =L rn [so0 Ll : al_lows you to enter a range of
2 F Store Ps: Imill = pqlnts that define the line where the offset
= || will be computed from.

V¥ Store Modes
[C Sta. Infervals

IlDD.D Ll Offset: defines the offset distance and which

Description: IOf‘Fset

| referenced from the first point that defines
the selected line.

side the offset occurs. The right or left side is

M Store Pts: when checked, will store the offset points that are
computed based on the selected line and which of the two following
checkboxes are checked.
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Note: Leaving the Store Pts field unchecked and solving the screen
will result in a map screen that displays the points that would be
stored, but without actually storing anything to the job. This is
useful for testing the routine before storing information.

M Store Nodes: when checked, computes offset points that
correspond to each node in the selected alignment (points where the
horizontal or vertical alignment change), or that correspond to the
existing points in a selected line or point range.

M Sta. Intervals: when checked, computes offset points from the
beginning of the selected line or point range, and at each specified
station interval along the line or point range.

Description: is the description that will be assigned to all points that
are stored.

: computes the offset points, and stores them if the Store Pts
checkbox is checked.
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Corner Angle
=+ Begin Point:
4+ Middle Point
=+ End Point:

3
Angle RL
angle
1 Lft.

Solve |

Cogo Menu

Corner Angle

[[€] Cogo| [[€] Corner Angle] or [cu\-[H]

The Corner Angle screen provides information on the horizontal angle
created from three known points.

| Backsight: is an end point of the angle to be

Il—Ll solved.

|5— «~| =2/ Middle Point: is the corner point of the angle

Ilz—ll to be solved.

Select fram Map... |

Foresight Point: is the other end point of the
angle to be solved

| Select from Map... |: Allows you to quickly
select all of the above points from a map
view. The first point tapped is entered in the
Backsight field, the second in the Middle Point

| et (37 | sunsed )] andu

field and the third point tapped is entered in the End Point field.

: will compute the following results that describe the angle
defined by the three points provided.

Results

Angle left: is the horizontal angle created as you occupy the Middle
Point, face the Backsight, and turn counterclockwise to the Foresight
Point.

Angle right: is the horizontal angle created as you occupy the Middle
Point, face the Backsight, and turn clockwise to the Foresight Point.

180 —right: is the angle that results from subtracting the angle right
value from 180°.

HD to Beg.: is the horizontal distance between the Backsight and the
Middle Point.

HD to End: is the horizontal distance between the Foresight Point and
the Middle Point.
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Compute Area

|[6] Cogo | |[F] Compute Area |

Allows you to compute the area of a selected boundary.

: allows you to tap an existing

- ) Compute Area
polyline from a map view.

]
g
Wl |3

Choose 3 Boundary for the Area:

: provides selection of points by point
To/Frarm... | %H " Ll

name.

: will compute the area of the selected
boundary.

Results
Area: is the area that the boundary encloses. If

the boundary is not closed, the area is computed as if a line joined the
two ends.

[ et (37 | sunsed [1)] andur

Length: is the length of the selected boundary.

Perimeter: is the length of the selected boundary, plus any additional
length between the two ends of an open boundary.
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Triangle Solutions

[[6] Cogo | |[&] Triangle Solutions | or @-U]

The Triangle Solutions screen will solve for the unknown parts of a
triangle after providing three known parts.

Triangle Solutions | Triangle Solution: is where you select the parts
_ _ of the triangle that are known. You can select
b Triangle Solution =| any of the following from the dropdown list:
@ |Side - Side - Side | ¥| B _ _ _
y T B 7l e Side-Side-Side: The lengths of all three
. o v sides are known.
Side b: Im—Ll 2|l o Angle-Side-Angle: Two angles and the side
|7 | between them are known.
Side c: [10.0 | _ _
=z|| ® Side-Angle-Angle: Two angles and one side
Salve.., | il (that does not lie between those angles) are
known.

e Side-Angle-Side: Two sides and the angle between them are
known.

e Side-Side-Angle: Two sides and one angle (that is not between
those sides) are known.

will solve for the unknown parts of the triangle.

Results
Side a/ b/ c: displays the length of each side.
Angle A/ B/ C: displays the corresponding angle.

Area: displays the area of the triangle in square feet and acres, or in
square meters and hectares.

R-163



Survey Pro Reference Manual

Map Check

|[6) Cogo| [[H] Map Check|

The Map Check screen is used to manually enter boundaries from a
map to check for closure and other information related to the

boundary.
[Edit...|: accesses the appropriate editor screen [T  c'o:- |

where you can edit the selected line or curve 4z=0°00'00", L:
£7=0°00'00", L:

from the list. P :
. 4z=180°00'00",
Delete |: deletes the selected line segment.

Clear |: clears all line entries.
Closure [: accesses the Results page. ]
Add Line... | accesses the Add / Edit Line screen, Edit.. | Delete | Clar | Closure |

(Page R-165), where a new line can be added addline.. | addarc. | addtwmap.. |

|51|ﬂ58?:l Wl wnclur [

prior to the select segment.

Add Arc... | accesses the Add / Edit Curve screen (Page R-165) where
a new curve can be added prior to the selected segment.

Add to Map... | accesses the Add to Map screen (Page R-166) where

the map data entered in the list can be added to the current job as a
polyline.

Results

Area: is the area that the boundary encloses. If the start and end
points are in different locations, the area is computed as if a line
joined these two points.

Length: is the length of the boundary from the first point to the last
point.

Perimeter: is the length of the boundary from the first point to the
last point, plus any additional length between the last point and the
first point.
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Error dist.: is the distance between the last point and the first point.

Error azm: is the direction from the last point to the first point

Precision: is the ratio between the Error distance and Perimeter.

Add / Edit Line

Add/Edit Line [ oK |
b Azimuth: ||D.nunu LI

Length: IlDD.D ll
&
1

| — )]

Add/Edit Curve [ oK |

The Add / Edit Line screen is used to enter a
new line to the list prior to the selected line
segment.

|» Azimuth |/ | » Bearing |: is the direction of the
line.

Length: is the length of the line, in feet or
meters.

: enters the line to the list.

Cancel |: closes the screen without entering
any new line data.

Add / Edit Curve

The Add / Edit Curve screen is used to enter a new curve to the list
prior to the selected line segment.

» Radius: |IIDD.D vl
»Delta: ||180.EIDEID vl

b Azimuth: |
I

ID.DDDD Vl

[ 100 m

LD

Turn:

& Right

i Left

: The distance from the radius point

to the curve

: The internal angle from center to
tangent points

: The internal angle equivalent

to a 100-ft arc length

Degree Chord |: The internal angle

equivalent to a 100-ft chord length

: The arc length
: The chord length
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: The distance from the PC or PT to the PI

Mid Ordinate || The distance between the curve and the chord at the
center of the curve’s length.

| Azimuth | / | Bearing |: defines the direction of the curve, tangent at the
PC.

Turn: defines if the curve turns to the Left or Right while viewing the
curve from the PC Point.

: appends the curve to the list.

Add to Map

The Add to Map screen is used to add the existing line and curve data
to the current job as a polyline.

Description: is the name that will be assigned to  EXEKGIEE [ OK |
the new polyline that will be added to the project.

Description: IMapCheckl

4 Loc_at|on : can be Lfsed to_manually ente_r the \Where Does Your Polyline Begin (POB or Location)?
coordinates for the first point of the polyline.

NDrih:|5DDD
: can be used to define the starting East: |5uuu
location of the first point of the polyline by an b Location: |Elev: |1DD Ll

existing point.
Start Storing Points at:

Store Points: is the first point name that will be HI IQ—LI
used for the new points that are needed to add

the figure to the current job. All additional
points will be incremented from this point.

: adds the figure to the job at the specified location.
: closes the screen without adding any new data to the job.
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Predetermined Area

[[6] Cogo | |[1] Predetermined Area |

The Predetermined Area routine will take a boundary with one

open side and compute the location of a line that will enclose the
( 4 (hinge) boundary with a specified area using the Hinge Method or the
Parallel Method.

The Hinge Method computes the location of the side of a boundary
that can pivot on a fixed point.

The Parallel Method computes the location of one side of a four-
sided boundary where the computed side is parallel to a stationary
side of the boundary.

2 3
Hinge Method The top-left field is used to enter the desired area of the specified
boundary. In the next field, select the units entered from the
: ; dropdown list.
: o4
16 ; Hinge: solves the boundary using the Hinge Method when selected.

Parallel: solves the boundary using the Parallel Method when
selected.

Tap Polyline... |: allows you to tap an existing polyline from a map

'; [ view to define the fixed sides of the boundary.
2

Parallel Method Note: a boundary has two fixed sides and one side defined by a

3

Predetermined Area |
Il IAcres j % Hinge © Parallel
TapF‘DI\;Iine..I Editar... | ﬁ
Tap Paints... | TDfFrom...l J Ll

: P

o ¥ sorepti s ~| ;
b Azimuth: ||3.4?29?2 Ll =
=

5

[ sobe ] —

direction when using the Hinge Method. It has
one fixed side and two sides defined by a
direction when using the Parallel Method.

: accesses the Polyline Editor (Page R-

45) where a new polyline can be created or an
existing polyline can be modified.

: provides a map view where you

can tap any existing points to define the fixed
sides of the boundary.
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: provides point selection by entering point names.

M Store Pt 1/ 2: when checked, will store a point at the location of the
end point(s) of the computed boundary line.

| » Azimuth |/| » Bearing |: defines the direction of the boundary sides
with lengths that are not yet known.

Results

Point 1/ 2: Displays the coordinate of the end points of the computed
boundary line.

Total Area: is the total area of the boundary.

Plot Area: is the area enclosed by the pre-defined fixed boundary
lines.

Difference: is the difference between the Total Area and the Plot Area.
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HD/VD to SD/ZA

[[6] Cogo | [G] HD/VD to SD/zA]

The HD/VD to SD/ZA screen will convert a vertical and horizontal
distance to an equivalent slope distance and zenith angle.

R 7 S cicsc|| 1012 'S": 1o the horizonta distance from the
| OCCU oInt to the Toresi ot
Horz Dist: |25E|.8 Ll Pyp gntp

=| Vert Dist: is the vertical distance from the
Vert Dist: |21.3 Ll

occupy point to the foresight point.
HI: |4.5 HR.: |5.u

HI: is the distance that the total station is
™ Earth Curvature Adjust above the ground.

HR: is the length of the rod.

M Earth Curvature Adjust: when checked,
the resulting zenith angle and slope distance
will account for the curvature of the earth
and refraction.

: computes the equivalent slope distance and zenith angle from
the data entered.

| et (37 | sunsed )] andu

Solve

Results

Zenith: is the computed zenith angle from the occupy point to the
foresight point.

Slope Dist: is the computed slope distance from the occupy point to
the foresight point.
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SD/ZA to HD/VD

[[e] Cogo| [[¥] SD/ZA to HD/VD]

The SD/ZA to HD/VD screen will convert a slope distance and zenith
angle to an equivalent horizontal distance and vertical distance.

Slope Dist: is the slope distance to be converted. |
Zenith: is the zenith angle to be converted. . |7253.4 Ll ]
hd

HI: is the distance that the total station is above e IF
the ground.

HE 5.1 HR: |5

HR: is the length of the rod.
™ Earth Curvature Adjust

M Earth Curvature Adjust: when checked, the
computed horizontal distance and vertical
distance will account for the curvature of the

earth and refraction. Salve |

[ dew [ [ sunsau [1] andur 3
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The Curve Menu contains routines that will compute all aspects of a

horizontal curve and assist in curve layout.

I @ mTmoow?>

=T A~

Curve Solution
Pl and Tangents
3-Point Curve
Radius Point
Tangent to Circle
Curve Layout
Traverse on Curve
Parabolic Curve
Parabolic Layout
Straight Grade
Spiral

Spiral Layout

: Traverse on Spiral
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Curve Solution
[ Curve] [[&] Curve Solution] or [ce\-[M]

The Curve Solution screen provides detailed information on a curve
when two parts of the curve are known.

The first known part of the curve is defined by
one of the following: Curve Solution

o : is the distance from the radius » Radius: ||1DD-D Ll
point to the curve. b Length: ”E’B—LI

. : is the deflection angle.
. : is the deflection angle that

results in a 100-ft. arc length.

o | Degree Chord | is the deflection angle that

results in a 100-ft. chord length. Solva | Layout,.., |

Traverse..,

!

Clos

[ dew [ [ sunsad [ ] yrchn )

The second known part of the curve is defined by one of the following:

. : is the deflection angle.
: is the arc length.
: is the chord length.

: is the distance from the PC or PT to the PI.

Mid Ordinate |: is the distance between the curve and the chord at

the center of the curve’s length.
: Computes the details for the horizontal curve.

: Accesses the Horizontal Curve Layout screen (Page R-177)
where points can be created so the curve can be staked in the field.

: Accesses the Traverse on Curve screen (Page R-184).

R-172



Curve Menu

Results:

Radius: is the distance from the radius point to the curve.

Length: is the arc length.

Chord: is the chord length.

Deg. Arc: is the deflection angle that results in a 100-ft. arc length.

Deg. Chord: is the deflection angle that results in a 100-ft. chord
length.

Delta: is the deflection angle.

Tangent: is the distance from the PC
or PT to the PI.

External: is the minimum distance
between the Pl and the curve.

‘\' l“a‘ 5 EC Mid Ord.: is the distance between the

BC A < Mid-Ordinate
5 oS Long Chord Q\ curve and the chord at the center of
/C ANl the curve’s length.
e T
y/ i Segment: is the area between the arc

[ rinet w length and the chord.

S i 7

2 i S i
l:’ Sector ’% i ng Sector: is the area between the arc

length and the two edge radii.

Fillet: is the area between the arc
length and the tangents.
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Known Pl and Tangents

|[7] Curve] [[8] PI and Tangents |

The Pl and Tangents screen is used to compute and store the PC, PT,
and radius points when the PI point and the direction of both
tangents are known, along with one other curve attribute.

Pl Point: is the PI point.

Known Pl and Tangents

C
| Azm PI->PC|/|Brg PI->PC . is the direction of I E v
the tangent from the P1 to the PC.

b Azm PI->=PC ||86.421236 ll
| Azm PI->PT |/ |Brg PI->PT | is the direction of pazmpiapT  |[immarmrz
the tangent from the PI to the PT. b Radius: ”mll

The remaining curve attribute can be defined > I Store PC: IEI Ll

with one of the following selections: % I Store RP: Ig Ll
. : is the distance from the radius X T swrept:  [10 ll

point to the curve. Solve | =y | THaVERSE ., |

[ dew [5] | sunsaa [5] ancur 5 E

. : is the deflection angle.

. : is the deflection angle that results in a 100-ft. arc
length.

e | Degree Chord [: is the deflection angle that results in a 100-ft.

chord length.

M Store PC: when checked, will store the computed PC point with the
specified point name.

M Store RP: when checked, will store the computed radius point with
the specified point name.

M Store PT: when checked, will store the computed PT point with the
specified point name.
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Results:

Radius: is the distance from the radius point to the curve.
Delta: is the deflection angle.

Tangent: is the distance from the PC or PT to the PI.

Three Point Curve

[[@] curve | |[€] 3 Point Curve|

The Three Point Curve screen will compute the details of a curve
when three points of the curve are specified; the PC, PT and any
other point on the curve; or the PC, PT and radius point.

First point: is the first point from the current job that defines the
curve. The specified point can be either the PC or the Radius Point by
selecting the appropriate radio button.

Three Point Curve |

First Pairt: Note: The selection made for the first point

G/PC CURP 5| determines the available choices in the

+ rc: Elfe ~| &] remaining fields.

¥ I Stare RF: |E= LI
E Pt. on Curve: is any point that lies on the

+ Point on Curve: |5 Ll % ]| curve between the PC and PT.

+ PT: |;, Ll PC: is the point that defines the beginning of
= .

Ea | Layaut.. | e — | = || the curve (Point of Curvature).

PT: is the point that defines the end of the
curve (Point of Tangency).

M Store RP: when checked, the radius point will be computed and
stored with the name specified here.
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: will compute the curve based on the selected points.

Traverse | accesses the Traverse on Curve screen (Page R-184),
where the curve can be included in a traverse.

: accesses the Curve Layout screen (Page R-177), where the
location of points on a curve can be computed at any station interval.

Results:

Radius: is the distance from the radius point to the curve.
Length: is the arc length.

Chord: is the chord length.

Delta: is the deflection angle.

Tangent: is the distance from the PC or PT to the PI.

Mid Ord.: is the distance between the curve and the chord at the
center of the curve’s length.

External: is the minimum distance between the PI and the curve.
Deg. Arc: is the deflection angle that results in a 100-ft. arc length.

Deg. Chord: is the deflection angle that results in a 100-ft. chord
length.

Segment: is the area between the arc length and the chord.
Sector: is the area between the arc length and the two edge radii.

Fillet: is the area between the arc length and the tangents.
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Compute Radius Point

|[7] Curve | |[B] Radius Point |

The Compute Radius Point screen is used to compute and optionally
store the radius point for a curve when certain parts of the curve are
known.

Compute Radius Point | PC Point: is the point that defines the
+ BC Pont: Iﬁill beginning of the curve (Point of Curvature).

<+ PT Point: |5 Ll

Turn: © Left = Right

PT Point: is the point that defines the end of
the curve (Point of Tangency).

Turn: specifies if the curve turns to the Left or

are @Si=ll @ e Right as you face the curve from the PC.

Dradie: |1 hd Arc: specifies if the arc is Small (less than
X I Store RP: |8 L' 180°) or Large (greater than 180°).

Sobe | Cien] e The final part of the curve is defined by one

[ dew B3] | sunses [ anur )

of the following choices:

: is the distance from the radius point to the curve.
: is the deflection angle.

: is the deflection angle that results in a 100-ft.

arc length.

Degree Chord |: is the deflection angle that results in a 100-ft.

chord length.

M Store RP: when checked, the computed radius point will be stored
with the name specified here.

: computes the location of the radius point.
: accesses the Curve Layout screen (Page R-179).

: accesses the Traverse On Curve screen (Page R-184).
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Results

Radius: is the distance from the radius point to the curve.

Length: is the arc length.

Chord: is the chord length.

Deg. Arc: is the deflection angle that results in a 100-ft. arc length.

Deg. Chord: is the deflection angle that results in a 100-ft. chord
length.

Delta: is the deflection angle.
Tangent: is the distance from the PC or PT to the PI.
External: is the minimum distance between the PI and the curve.

Mid Ord.: is the distance between the curve and the chord at the
center of the curve’s length.

Segment: is the area between the arc length and the chord.
Sector: is the area between the arc length and the two edge radii.

Fillet: is the area between the arc length and the tangents.
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Line Tangent to Circle

[[Z] Curve | |[E] Tangent to Circle]

Will compute the location of a line that is tangent to the specified
sides of two specified circles.

Tangent Line: determines which sides of the circles the computed line
will be tangent to as you occupy the 1st Radius Point and face the 2nd

Line Tangent to Circle |

Tangent Line: ILeft - Left j

+ 1stRadius Pt |67 Ll
Radius: IlEIDD— Ll
> " Store Tan Pt: Il? Ll
4+ 2nd Radius Pt: |57L|
Radius: ISDDi ll
> " Store Tan Pt IlEl—Ll

[ dew 3 [ snsad [T ] ancir il

Radius Point. (See illustration below.)

1st / 2nd Radius Pt: defines the points
around which the circles are computed.

Radius: defines the radius of the circles that
are used to compute the Tangent Line.

M Store Tan Pt: when checked, will store the
computed tangent points.

: computes the location of the tangent

Solve

line and optionally stores the two tangent

znd Tange“‘

Line Tangent to Circles solution illustrating
the location of a Left-Left Tangent Line.

points.

Results

TP 1: displays the coordinates for the first
tangent point.

TP 2: displays the coordinates for the second
tangent point.

Azimuth: is the azimuth of the tangent line
from the first tangent point to the second.

Distance: is the length of the tangent line.
Horizontal Curve
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Layout

|[@ Curve| |[F] Horiz. Layout |

The Horizontal Layout screen is used to assist in the layout of a

horizontal curve by computing the direction and distance to points on
the curve using a variety of methods.

Curve Layout

I
=]
w
m

Method: IF‘C Deflection j

» Radius: ||250 Ll
b Delta: | I?U—ll

PC Station: |D+DD.DDD hd |

Method: The method determines how the points Sl Jo0 ~|
on the curve are laid out. Each method is Currant Statian: |'3'+U'3-DEID Ll

described below.

[ dew [ [ sunsa [ ] yrchr il

sove | sta- | s+ | Layout |

e PC Deflection: provides deflection angles and
distances to each station on the curve as if
occupying the PC and backsighting the PI. The
results are given in the following format:

Current
Station

o Station: is the current station on the curve.

o Deflection: is the angle to turn to the current

. RP
station.

o Long chord: is the distance from the PC to
the current station.

o Short chord: is the distance from the

previous station to the current station. Deflection

PC Deflection
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RP

Current
Station

PC

PI Deflection

PT

Current
Station

Tangent Offset

Curve Menu

PI Deflection: provides deflection angles
and distances to each station on the
curve as if occupying the Pl and
backsight the PC. The results are given
in the following format:

o Station: is the current station on the
curve.

o Deflection: is the angle to turn to
the current station.

o Pl to Station: is the distance from
the PI to the current station.

Tangent Offset: provides perpendicular
offset information from the tangent (the
line from the PC to the PI) for each
station on the curve. The results are
given in the following format:

o Station: is the current station on the
curve

o Tan dist (TD): is the distance on the
tangent, from the PC to the PI, or
the PI to the PT, where the
perpendicular offset occurs.

o Tan offset: is the distance,
perpendicular to the tangent, to the
curve at the particular station.

o Tan: is the length of the tangent
(the distance from the PC to the PI).

o Tan —TD: is the distance on the
tangent, from the PI to the PC, or
the PI to the PT, where the offset
occurs
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e Chord Offset: provides perpendicular offset
information from the chord (the line from the PC
to the PT) for each station on the curve. PC
deflection information is also provided. The
results are given in the following format:

Current
Station

o Station: is the current station on the curve.
RP
o Chord dist.: is the distance on the long chord

from the PC (toward the PT) where the
perpendicular offset occurs.

Chord Dist.

X

o Chord offset: is the distance to the current
station on the curve, perpendicular to the long
chord. PC

\

PC Deflection

o PC Deflection: is the angle to turn to the Chord Offset
current station, as if occupying the PC and
backsighting the PI.

o Chord Length: is the distance from the PC to
the current station on the curve.

The first known part of the curve is defined by one of the following:

. : is the distance from the radius point to the curve.
. : is the deflection angle.
. : is the deflection angle that results in a 100-ft. arc

length.

o | Degree Chord | is the deflection angle that results in a 100-ft.

chord length.

The second known part of the curve is defined by one of the following:

o [Delta]: is the deflection angle.

. : is the arc length.

o [Chord]: is the chord length.

. : is the distance from the PC or PT to the PI.
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. Mid Ordinate |: is the distance between the curve and the chord at

the center of the curve’s length.
PC Station: is the starting station assigned to the PC.

M Interval: when checked, all necessary information for each station
at the specified interval on the curve will be computed.

Start station: when not computing by interval (above), only the
information for the particular station entered here is computed.

: will solve and display all the details of the specified curve,
without the layout information.

: decreases the current station by the station interval.
: increases the current station by the station interval.

: will solve and display the layout information for all the
stations of the specified curve.

Results

Radius: is the distance from the radius point to the curve.
Length: is the arc length.

Chord: is the chord length.

Delta: is the deflection angle.

Tangent: is the distance from the PC or PT to the PI.

Mid Ord.: is the distance between the curve and the chord at the
center of the curve’s length.

External: is the minimum distance between the Pl and the curve.
Deg. Arc: is the deflection angle that results in a 100-ft. arc length.

Deg. Chord: is the deflection angle that results in a 100-ft. chord
length.

Segment: is the area between the arc length and the chord.
Sector: is the area between the arc length and the two edge radii.

Fillet: is the area between the arc length and the tangents.
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Traverse on Curve

|[7] Curve | [[8] Trav. on Curve]

The Traverse on Curve screen will compute the PT and radius point
for a curve when the tangent azimuth at a PC point is known.

The first known part of the curve is defined by
one of the following:  Radis: | -
. : is the distance from the radius b Delta: |

point to the curve. + PC Paint: 14

. : is the deflection angle. » Azimuth: | 25.2331
- . Turn: @ Left  Right
o [Degree Arc]: is the deflection angle that S £
[z E

results in a 100-ft. arc length. o v Store PT:

5 Chord he defl le th > T store RP: IlEI v|
. egree Chord [: is the deflection angle that
Solve

results in a 100-ft. chord length.

[N

W

I_E‘
[lelee

[ dew 3 [ sunsad [ yrcn )

W

The second known part of the curve is defined by one of the following:

. : is the deflection angle.
: is the arc length.
: is the chord length.

: is the distance from the PC or PT to the PI.

Mid Ordinate |: is the distance between the curve and the chord at

the center of the curve’s length.

PC Point [: is the point that defines the beginning of the curve (Point
of Curvature).

|Azimuth |/ | Bearing |: is the direction of the tangent at the beginning
of the curve.

Turn: specifies if the curve turns to the Left or Right as you face the
curve from the PC.
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M Store PT: when checked, will store the computed PT point with the
specified point name.

M Store RP: when checked, the computed radius point will be stored
with the name specified here.

: will compute and store the PT, and if desired, the radius
point.

Results

Radius: is the distance from the radius point to the curve.
Length: is the arc length.

Chord: is the chord length.

Delta: is the deflection angle.

Tangent: is the distance from the PC or PT to the PI.

Mid Ord.: is the distance between the curve and the chord at the
center of the curve’s length.

External: is the minimum distance between the PI and the curve.
Deg. Arc: is the deflection angle that results in a 100-ft. arc length.

Deg. Chord: is the deflection angle that results in a 100-ft. chord
length.

Segment: is the area between the arc length and the chord.
Sector: is the area between the arc length and the two edge radii.

Fillet: is the area between the arc length and the tangents.
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Parabolic Curve

|[7] Curve ] |[n] Parabolic Curve] or

[oA\-[N]

The Parabolic Curve screen provides detailed information on a
vertical parabolic curve when certain parts of the curve are known.

Known: The PVC or PVI radio button is selected |

to define which point on the curve is known. Known: & PvC & PVl IngherD —

One of the following options must be selected PYC Station: |n+no.unu
from the dropdown list;

PYC Elevation: 100.0
e Curve Length: is selected when the length of Begin Grade: |5,g—
the curve is known. When selected the
following must also be specified:

#

End Grade: -2.0

#

o Curve length: is the length of the vertical
curve (the horizontal distance between
the PVC and PVT). sobe | Layout.. |

Hi/Lo Elevation 150.0

L« Illililll'_
| dlety [ | Synsay ml L m

e Point On Curve: is selected when the location of another point on
the curve is known. When selected, the following must also be
specified.

o Station: is the station where the other point is located on the
curve.

o Elevation: is the elevation of the other point.

e Hi/Lo Elevation: is selected when the high or low point for the
curve is known. When selected, the following must also be
specified.

o Hi/Lo Elevation: is the elevation of the curve at the location
where the tangent is zero (the crest of the curve).
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Note: When the begin and end grades are both positive or both
negative, the high / low elevation will not be located between the PVC
and PVT.

PVC / PVI Station: is the station for the specified point.
PVC / PVI Elevation: is the elevation for the specified point.
Begin Grade: is the grade at the tangent of the PVC.

End Grade: is the grade at the tangent of the PVT.

: computes the details for the vertical curve.

: accesses the Parabolic Curve Layout screen (Page R-188)
where you can solve for an elevation at a specified station, or solve for
a station at a specified elevation.

Results

PVC sta.: is the station at the PVC.
PVI sta.: is the station at the PVI.
PVT sta.: is the station at the PVT.

Hi/Lo sta.: is the station where the vertical curve has a tangent equal
to zero (the crest of the curve).

elev.: is the elevation for the respective point.
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Parabolic Layout

|[7] Curve ] |[1] Parabolic Layout |

The Parabolic Layout screen allows you to compute an elevation at a
specified station, or a station at a specified elevation.

Beg. Grade: is the percent grade at the PVC.
End Grade: is the percent grade at the PVT. Beg. Grade: |5 End Grade: |-6 ]

Curve Length: 400

g |

Curve Length: is the horizontal distance between

the PVC and PVT. PYC Station: |n+no.unu

=]

S
hd

PVC Station: is the starting station at the PVC. RYC Elevation: 223 hd g
. . i Salve for: " Elevati % Stati =

PVC Elevation: is the elevation at the PVC. SE T g ol &l
¥ Interval: IlDD.D Ll

Solve for: is wht_are you select to solve fo_r an Y IW Ll =
unknown Elevation, or an unknown Station. The &

selection made here determines which of the solve | sta- | Layout_|

following choices will be available.

M Interval: when checked, the Current station can be incremented by
the specified interval by using the and buttons and then
re-computed with the button.

Current station: is the station that will be solved for with the
button.

Elevation: is the known elevation for the location(s) on the parabolic
curve where you want to compute the station(s).

: computes the details of the vertical curve.
: decreases the Current station by the Interval.
: increases the Current station by the Interval.

: computes either the elevation at the specified Current station
or the station(s) at the specified Elevation.
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Results

PVC sta.: is the station at the PVC.

PVI sta.: is the station at the PVI.

PVT sta.: is the station at the PVT.

elev.: is the elevation for the respective point.

Hi/Lo sta.: is the station where the vertical curve has a tangent equal
to zero (the crest of the curve).
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Straight Grade

|[7] Curve | |[3] Straight Grade ]

The Straight Grade screen will solve for the elevation at a specified
station or a station at a specified elevation on a straight grade.

Begin Station: is the station where the straight |
grade begins.
Begin Station: IEI+DEI {u]uln] _l

Begin Elev: is the elevation at the Begin station. e e |—112 = _l 2
. Rise Grade: I %
Grade: is the percent slope (—-100). —l
Run Solve for: & Elevation { Station g
Solve for: is where you select to solve for an End statian: |1+DD.DDD Ll |5
Elevation or a Station. The choice made here [lnteral |1Dg,g Ll
i i i i 4
determines which of the following selections are i
available. Station- | Station+ | Layout | =N

End station: is the station where you want to compute the elevation.

M Interval: when checked, the End station can be incremented by the
specified interval by using the |Station-| and |Station+| buttons and then
re-computed with the Layout button.

End Elevation: is the elevation at the point where you want to
compute the station.

: performs the computation and displays the results.

Results

Station: is the current station.

Elevation: is the elevation for the current station.
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Spiral
|[7] Curve | |[¥] Spiral |

The Spiral screen will compute the details of a spiral curve, given the
spiral length and radius.

Spiral | Spiral length: is the length of the spiral

curve.
Radius:

11

[ dew B3] | sunses [ anur )

Radius: is the circular curve radius.

: computes the details of the spiral
curve.

: accesses the Spiral Layout screen
(Page R-192) where the location of stations
on the spiral curve can be computed.

Traverse... |: accesses the Traverse on Spiral

Spiral Length: 100.0

Solve Layout.., Traverse... |

screen (Page R-193).

Results

X of Throw: is the distance along the tangent where a perpendicular
line intersects with the radius point.

Y of Throw: is the minimum distance between the tangent and the
extended circular curve.

X: is the distance from the TS to the SC along the tangent.
Y: is distance from the SC to the tangent.

Delta: is the angle between the tangent, and the line between the Pl
and SC.
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Spiral Layout
|[@ Curve| [ Spiral |

The Spiral Layout screen is used to compute station locations on a

spiral curve.
. . . . Spiral Layout -[:Inse
Radius: is the radius of the circular curve. 5 & |
=]

Spiral Length: is the length along the spiral Rats: [100.0 x| 2

, =
curve from TS to SC. Spiral Length: E hd 5
TS station: is the station at the TS point. o S IW:I -
M Interval: when checked, is the spiral arc ¥ Interval: |1gg,g Ll %
distance thgt is aqded or subtracted from the g —" IWL'
Current Station using the |Sta +| and |Sta —| z
buttons. Solve | Sta - | Sta + | Layout | i

Current Station: is the station on the curve that
is computed.

: solves and displays the details for the specified spiral curve.
: decreases the Current Station by the specified Interval.
: increases the Current Station by the specified Interval.
: computes the location of the Current Station.

< X
Results « XofThow
ion: i Spiral Curve < " Delta i
Station: is the current _
station. TS (Tangent to Spiral)  Spiral Pl—/_
Y of Throw SC (Spiral to Curve)

Deflection: is the
horizontal angle to the
current station as if
occupying the TS and
backsighting the Spiral ]
PI.

Circular
Curve

Long crd.: is the chord
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length from the TS to the current station.

Short crd.: is the chord length from the previous station to the
current station.

Traverse on Spiral

[[Z] Curve | | Spiral |

The Traverse on Spiral screen is used to compute the location of, and
optionally store the SC, or ST and spiral PI points.

T 2|  Radius: is the radius of the circular curve.
Radius: [100.0 ~| & Length: is the length along the spiral curve
Length: I?S o _l -§ from TS to SC.

“r TS Feinic |1 hd TS/ CS Point: is the existing point associated
b Azimuth; [[142409852 = | [=]| with the TS or CS point.
@ T5- r ~ Right = - —
Teesc feseal T ReAt ©Left U5 [y Azimuth]/[» Bearing]: is the tangent
o ¥smasc: [19 ~] direction at the TS or CS point.
v Swrep: |11 = .
. = —l & || TS->SC: specifies that the curve starts at the
__gobe_| | tangent to spiral and ends at the spiral to

curve.

CS->ST: specifies that the curve starts at the curve to spiral and ends
at the spiral to tangent.

Right / Left: specifies is the curve turns toward the right or left as you
face the spiral from the TS or CS.

M Store SC/ ST: when checked, saves a point for the computed SC
point.

M Store PI: when checked, saves a point for the computed spiral PI.

Results

Tangent In: the tangent direction entering the spiral at the TS or CS.
Tangent Out: the tangent direction exiting the spiral at the SC or ST.
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X of Throw: is the distance along the tangent where a perpendicular
line intersects with the radius point.

Y of Throw: is the minimum distance between the tangent and the
extended circular curve.

X: is the distance from the TS to the SC along the tangent.
Y: is distance from the SC to the tangent.

Delta: is the angle between the tangent, and the line between the Pl
and SC.
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The Roads Menu contains the routines used to perform road layout.

Edit Templates

Edit Alignments

Edit Roads

Road Stakeout

Slope Staking

Show Station (Road Station and Offset)

mTmo o w2
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Add/Edit Templates

|[2] Roads | |[a] Edit Templates

The Add/Edit Templates screen is used to edit an existing template or
create a new template.

Templates describe the cross-sectional profile of a roadway. They can
contain information such as the road width, its slope, a curb, and/or a
ditch. Each separate portion of a template is called a segment. All
templates must have at least one segment and all templates of a
particular road must have the same number of segments.

Any template can describe either the left or right side of the road's
cross-section (they're reversible). If a road’s left and right side are
identical, only one template needs to be created; the other side can
use the same template, or be “mirrored” later when the road is
defined.

All of the saved templates are listed displayed in this screen
including each template’s name, number of segment, cut slope, and
fill slope. An image of the selected segment is also displayed in this
screen.

: opens the New Template screen where a
new template can be created. This screen is
identical to the Edit Template screen except most

the buttons are initially deactivated. %ﬂﬁl%_oﬂ%_

Add/Edit Templates
[R= | Edit... | Copy... | Qelete...l meurt...l

|Edit... |: opens the Edit Template screen where = : She e

the selected template can be edited. s 1 2.000 4.000

: opens the Save As dialog box where a

copy of the selected template can be saved with a Road daalbitch

different name. "M\<
i

: deletes the selected template.

: opens the Open dialog box where a template can be copied
from one folder to the current folder and imported into the job.
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Roads Menu

Edit Template
|[8] Roads | | [2] Edit Templates | | Edit...| or

|[2] Roads | | [2] Edit Templates | | New... |

The Edit Template screen is identical to the New Template screen
and is used to create a new template or edit an existing one.

All of the segments of the current template
are listed in the screen. The list shows the

Cut Slope |2.D Fill Slope |4.D

Segqments lnsertl Edit... | Remove |

MNarme
Foad

-0.400

name of each segment, the horizontal and
vertical offsets (lengths), and the slope.

H. Offset | . Offset | Slope % _j
[ ]

Curb 0.000 0.500 Note: The length of the first ssgment must
Sidewalk  4.000 0.000 0.000
Ditch > oo TE00 40000 be greater than zero.
ofazd -—WZ Cut Slope: is the slope that will be used when
+|| locating the catch point in a situation where

the existing terrain is above the level of the
hinge point.

Fill Slope: is the slope that will be used when locating the catch point
in a situation where the existing terrain is below the level of the
hinge point.

: opens the Edit Segment screen where a new segment will
be added prior to (above) the segment selected in the Edit Template
screen.

Note: To add a segment to the end of all existing segments (furthest
away from the centerline), be sure <End> is selected from the Edit

Template screen prior to tapping .

: opens the Edit Segment screen where the details of the
selected segment can be edited.

Note: The selected segment is shown with a thicker line in the map
view in the lower portion of the Edit Template screen.
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: removes the selected segment and automatically joins the
previous segments to the following segments.

Note: When a segment is removed the existing segments toward the
centerline will not change. Only those on the side of the removed
segment away from the centerline are adjusted.

Edit Segment

|[e] Roads | | [2] Edit Templates | | Edit... | | Insert... | or
|[8] Roads | | [2] Edit Templates | | Edit... | | Edit... | or
|[8] Roads | | [2] Edit Templates | | New... || Insert... |

The Edit Segment screen is identical to the New

Template screen and is used to create a new Edit Segment | oK |
template or edit an existing one. Segment Mame IRoad
Segment Name: is the name for the segment. A H. Offset [20.0 Ll

name is required, but it does not have to be unique. b Slope: | |-2.D % Ll

H. Offset: is the horizontal length of the offset

Slope / V Offset: is the slope of the segment, or the
vertical length, respectively. When defining a

vertical offset, select the ®D if the segment travels downward, or
select ®U if the segment travels upward from the point of view of the
centerline.

Note: A segment with a negative slope will result in water that flows
from the centerline toward the road edge.

R-198



Roads Menu

Edit Alignments

[[8] Roads | |[®] Edit Alignments | or
[[1 Job | | [F] Edit Alignments |

The Edit Alignments screen is used to create an alignment that
defines the centerline of a road containing both horizontal and
vertical elements. Editing alignments is fully described, starting on
Page R-48.

Add/Edit Roads

|[2] Roads | |[€] Edit Roads |

The Add/Edit Roads screen is used to define your road. This is where
the templates are added to the alignment and any widenings and
super elevations are defined.

All existing roads are listed in this screen. If an existing road is
selected, the overhead and profile view of that road are also
displayed.

Add /Edit Roads : Opens the New Road screen where a
' new road can be defined.

Edit... |: Opens the Edit Road screen where the
Roaril selected road can be edited. The Edit Road
screen is identical to the New Road screen.

: Opens the following prompts to

delete the selected road(s).

e Areyou sure you want to delete the
selected Roads?: Answering Yes to
this prompt will disassociate the

selected road(s) from the current job so they are no longer

displayed in the Add/Edit Roads screen. In this case, the road

can still be re-associated with the routine.

W
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Answering No to this prompt will return you to the Add/Edit
Roads screen without making any changes.

Delete alignment alignment name?: Answering Yes to this
prompt will delete the selected alignment(s) from the current
job so they are no longer displayed in the Edit Alighments
screen. In this case, the alignment can be re-associated with
the routine from the definition in the RD5 file.
Answering No to this prompt will open the next prompt
without deleting the selected alignment(s) from the current
job.

Delete Roadname.RD5 file?: Answering Yes to this prompt
will permanently delete the selected alignments and road
(RD5) files from the data collector.

: Opens the Import Road screen where an existing road
(RD5) file can be added to the current job. This is useful to copy road
files that were transferred to the data collector from a PC and to add
roads that were stored in a directory other than the current directory.

New Road Screen / Edit Road

[[8] Roads | [ [€] Edit Roads | | New...] or [ Edit...]

The New Road screen is identical to the Edit Road screen and is used
to assemble the parts of a road or edit an existing road. This screen
consists of five separate index card style tabs. Each tab accesses a
different card that is used to define a particular part of the road.
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Road |Temp|ates | Widenings | Super Elevations |

Roads Menu

The Road Card
[[e] Roads | [[€] Edit Roads | ({ New... ] or [Edit...]) [Road]

The Road card of the New Road screen is used to select the alignment
to use for the road. If an alignment has not yet been created, refer to
Page R-48 for information on creating an alignment.

Road Name: is the name assigned to the
road. The name must not be the same as any
existing road name.

| ok J cancel]

: E [ . L. .
Raad harme [Erample Alignment Description: displays the name of
alignment Description:  Roadway the selected alignment.
Choose algnment.. r — | Choose Alignment |: opens the Choose
H Y Alignment screen where an existing

.

view Brofiles... | alignment can be selected.

Set POB... |

Check |: checks the road for errors and

displays the results in the Roads Report

screen.

View Profiles |: opens the Road Profiles screen where you can see

information about the cross-sectional profile of the road at any
station.

Set POB... |: opens the Road Alignment Properties screen where

information about the current alignment can be changed.

Roads Report Screen
|[8] Roads | | [c] Edit Roads | (| New... | or | Edit... ) | Road | | Check... |

The Roads Report screen displays a list of any errors after performing
the following tests.

e Confirm that the alignment contains both a HAL and a VAL.

e Confirm that the horizontal length of the VAL is greater than
or equal to the HAL.

e Confirm there is at least one template for each side of the
road.

R-201



Survey Pro Reference Manual

R-202

Confirm the first template coincides with the starting station.

Confirm that all template segments have a name. (The names
do not have to be unique.)

Confirm that the same number of segments exist on each side
of the alignment.

Confirm that each widening start station is less than the
corresponding widening’s end station.

Confirm that one widening does not overlap with another
widening.

Confirm that the start station for each super elevation is less
than the end station.

Confirm that no two super elevations overlap.

Confirm that the start and end of each super elevation either
both hinge on the centerline or both hinge on the edge.

Confirms all templates, widening and super elevations are on
the alignment.

Confirms no more than one template exists at any particular
station on the same side of the road.

Confirms the first segment of all templates is greater than 0.
Checks for empty templates.

Checks for widenings with zero width.

Checks for overlapping parabolic transitions.

Checks for template-widening width matching.

Checks for template-super elevation slope matching.



m
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Roads Menu

Road Profiles Screen

[[e] Roads | [[€] Edit Roads | ( New... ] or [Edit...}) [Road ] [ View Profiles... ]

The Road Profiles screen allows you to see information about the
cross-sectional profile of the road at any station after at least one
template has been added to each side of the road.

xample Profiles

L\

Station:
0+00.000
Offset:
0.000
Morthing:
5,000.000
Easting:
5,000.000
Elevation:
100.000

Prof...

2 LELOBI|BFT

s | Centerline

Seq...

Road Alignment Properties 4

, : these buttons move a circle icon

that starts at the centerline to each node of
the template at the current station.
Information for the selected segment is
displayed in the right portion of the screen.
The name for the selected segment is shown
between these buttons.

: opens a dialog box where a specific

station can be entered. Once @ is tapped,
the profile at the entered location is shown in
the Road Profiles screen.

: opens the Details screen and lists several details about the
road’s cross-sectional profile at the current station.

: opens the Details screen and lists information related to the
selected segment at the current station.

Road Alignment Properties Screen

[[8] Roads | [[c] Edit Roads | ( New... ] or [Edit...]) [Road | [ Set POB... ]

Description: IRDadway

POB

North:|5000.0

East: ISDDD.D
¥ Locatian; |Elew IlDD.D v|

Start Station

|D+DD.D v |

The Road Alignment Properties screen is
used to change information about the current
alignment.

Description: is the name of the current
alignment. A new name can be assigned to
the alignment from this field.

[» Point ]/ | » Location |: depending how this
button is toggled, you can change the POB of
the alignment by entering a new point
number or new coordinates.
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Start Station: replaces the existing starting station of the alignment
with the starting station entered here.

The Templates Card
|[8] Roads | | [c] Edit Roads | ( New... | or | Edit... |) | Templates |

The Templates card of the New Road screen is used to add existing
templates to the road.

The screen displays a list of left and right templates that are
currently assigned to the road. When a particular template is
selected, a cross-sectional profile view of the selected template is
displayed and an overhead view shows where the selected template
occurs on the alignment.

Edit Road | ok |

Road Templates |Widenings | Super Elevations |

Add... | when a template or <End> is selected
from the L or R columns in the Templates card,
this button opens the Add Template screen,
which allows you to add a new template to the 0-+00.000,t1 | 0+00.000,t1
same side of the road that was selected. <Ent>

: allows you to edit the selected template in
the Edit Template screen, which is identical to
the Add Template screen.

: removes the selected template from

the list.

: checks the road for errors and displays the results in the
Roads Report screen, described above.

L R Edlit: EEmEye | Check...

M
‘l

BlDLPH|

[ 100 Feet
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Add / Edit Template Screen

[[e] Roads]| [€] Edit Roads] (New..] or [Edit..]) Templated] (Add..] or [Edit..])

The Add / Edit Template screen allows you to add a template to the

road or edit an existing template.

Edit Left Template | ok |
Termplate Start Sta, |D+DD.D Ll
¥

2 ‘I

1

t4 G_);

100 Feet

I irror o Rioht (Chetku. | Mew.. | Edit.

Template: The Template column lists all the
templates that can be added to the road.
Selecting a template will display an image of
that template in the lower corner of the
screen. Once the first template is added, this
box will only list templates with the same
number of segments as the first.

Start Sta: is the location of the template on
the alignment.

Check... |: opens the Roads Report screen and

Edit Road

displays any errors (see Page R-201)

: opens the New Template screen, which is identical to the
Edit Template screen, where a new template can be created (see Page

R-197).

: opens the Edit Template screen where the selected template
can be modified (see Page R-197), although accessing the templates
editor from here will not allow inserting or removing of segments.

The Widenings Card

[[e] Roads | [[€] Edit Roads | ( New...] or [ Edit... }) [ Widenings ]

| ok J cancel]

Road | Templates  Widenings |Super Elevatiunsl

R

Edit... | Remove | Check.. |

{End:» N
<End:= ’]

[— %x\ =P

The Widenings card of the New Road screen
is used to add or edit widenings.

A widening is a section of a road that changes
in width, but does not necessarily require any
new templates. The road width is adjusted
by changing only the width of the first
segment of the template that leads into the
beginning of the widening. Any additional
segments, like those that may describe a
sidewalk or ditch, are not adjusted.
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The following rules must be considered when adding a widening to a
road:

e A widening must have a starting station and an ending
station or a length.

e Left and right widenings are separate and independent of
each other.

e The start and end stations must occur within the boundaries
of the alignment.

e The starting station must occur before the ending station.

e The beginning of a widening must match the width of the
previous widening or template.

e The end of a widening must match the next template or
widening unless it is the last element in the road.

e The beginning or ending of a widening cannot occur within
the boundaries of another widening, but the beginning of one
widening can occur at the same station as the end of a
previous widening.

e Widenings are always positioned by their start station.

Add... [ when a widening or <End> is selected from the L or R

columns in the Widenings card, this button opens the Add Widening
screen, which allows you to add a widening to the same side of the
road that was selected.

: allows you to edit the selected widening in the Edit Widening
screen, which is identical to the Add Widening screen.

: removes the selected widening from the list.

: checks the road for errors and displays the results in the
Roads Report screen, described on Page R-201.
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Add / Edit Widening Screen
|[2] Roads| [€] Edit Roads] (New..] or [Edit..]) Widenings| (Add..] or [Edit..])

The Add / Edit Widening screen allows you to add a widening to the
road or edit an existing widening.

Start Station: is the location of the beginning
of the widening on the alignment.

Y | C— |» Length | /| » End Station |: is the length of

Starting Width
20.0

the widening measured from the Start

&
Llﬂ Station, or it is the end station, depending on

‘ }_ﬁﬁ |G‘l how the button is toggled.

Ending Width Starting Width: is the starting width of the
[40.0 Ll@ widening. This must match the width of the

[———— |

previous template, or widening.

[~ Mirror 1o Left

Ending Width: is the ending width of the

widening.

: opens the Roads Report screen and displays any errors (see
Page R-201)

: opens the New Widening screen, which is identical to the
Edit Widening screen, where a new widening can be created (see Page

R-197).

: opens the Edit Widening screen where the selected widening
can be modified (see Page R-197).

M Mirror to Right / Left: duplicates the widening to the other side of
the road when checked.

Super Elevations Card
|[8] Roads | | [c] Edit Roads | ( New... | or | Edit... |) | Super Elevations |

The Super Elevations card of the New Road screen is used to add or
edit super elevations.

A super elevation changes the cross slope of the first segment of a
template in order to bank a curve — the slope of any remaining
segments will remain unadjusted. One super elevation defines a
begin point and an end point where the slope change begins and
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where it finishes the transition for one side of a road. Therefore, to
bank a two-lane road, four super elevations would be required — one
at the beginning and one at the end of the curve for each side of the

road.

A super elevation can either hinge at the outer edge of the first
segment, or at the centerline. Hinging at the center results in the
elevation of the outer segments to change. Hinging at the edge
results in the elevation of the centerline changing. Because of this,
Survey Pro will only allow you to hinge on edge for one side of a road.
If the other side is also super elevated, you will be forced to hinge
that side at the center so that an abrupt change in elevation does not

occur at the centerline.

Add... [ when a super elevation or <End> is
selected from the L or R columns in the Super
Elevations card, this button opens the Add Super
Elevation screen, which allows you to add a
super elevation to the same side of the road that
was selected. (Widenings and super elevations
are always sorted in this list by their specified
start stations.)

: allows you to edit the selected super
elevation in the Edit Super Elevation screen,
which is identical to the Add Super Elevation
screen.

Edit Road | ok |

Road | Templates | Widenings Super Elevations |

L p | Edit. | Bemovelgheck...

1+00.000, 1+2[ 1+00.000, 1+ Bl
2+00,000,2+2| 2+00,000,2+: |

<End>

D09

“ ‘ [ 90 feet

: removes the selected super elevation from the list.
: checks the road for errors and displays the results in the

Roads Report screen, described on Page R-201.
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Add / Edit Super Elevation Screen
Roads] [€] Edit Roads| (New..] or [Edit..]) Super Elevationd (Add..] or

Edit...)

The Add / Edit Super Elevation screen allows you to add a super
elevation to the road or edit an existing super elevation.

Edit Left Super Elevation ok Tcancalll  Start Station: is th(_e location of fche beginning
S 00,0 - of the super elevation on the alignment.
VEnd Station: | [2+25.0 v [» Length |/ [» End Station |: is the length of
f'cﬂ';’u— q the super elevation measured from the Start
: * i|_ Station, or it is the end station, depending on
2120 % ¥ | A how the button is toggled.
Parahalic Transition Q
1 0.0 v | —
2 |oo - @)s 30 Feet Note: Keep in mind that the slope at the
Hinge on 1| ] end of a super elevation will continue down
check.. [2] —— ] the road unless another super elevation is

entered to change the slope back again. For
example, a curve will typically require two super elevations for each
side of the road: one at the beginning of the curve and one at the end.

Slope 1/ 2: is the starting and ending slopes of the road, respectively.
The starting slope must match the current slope of the road at that
station.

Parabolic Transition 1/ 2: is the length of the vertical curve that will
lead in and out of the super elevation, respectively. Parabolic
transitions are optional parts of a super elevation and result in a
smoother change going into and coming out of a super elevation,
similar to how a spiral curve is used with a horizontal curve.

Note: One half of the parabolic transition length will extend before
and after the starting point and/or the ending point of the super
elevation. This should be considered when using parabolic
transitions near the end of an alignment since this length cannot
extend beyond the limits of the road.
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Hinge on | » Center | / | » Edge |: determines if the super elevation is
computed by rotating the road around the centerline or the road’s
edge.

Note: When hinging on edge, the road is actually rotated around the
end of the first segment of the template that leads into the super
elevation.

Only the first segment is adjusted with a super elevation. The length
and slope of any segments beyond the first will not be adjusted from a
super elevation.

: checks the road for errors and displays the results in the
Roads Report screen, described on Page R-201.
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Road Stakeout

|[8] Roads | |[p] Road Stakeout |

The Stake Road screen is used to stake any segment of a road profile

at any station.

Stake Road
=
Marng: Road3
Begin Station: 0+00.a0a
End Station: 24+82.030

OCC: 1 HI: 4500 BS: 545, 338°43'47"

: opens the Tap on a Road screen

where you can tap on any road in the job to
select it.

Name: displays the name of the selected road.

Begin Station: displays the station assigned
to the beginning of the road.

End Station: displays the final station in the
road.

Backsight. .. | | Ment = I

| Backsight... |: accesses the Backsight Setup

screen (Page R-72).

: takes you to the next Stake Road screen where a specific
point on the road can be selected to stake.

Stake Road — Screen Two

The second Stake Road screen displays a cross-sectional profile view
of the road at the current station. Any particular point on this view
can be selected and staked.

Staton to Stake: |50 |
Station Interval: |25.D Mext Station |
ﬂ| Right#1: Road il
¥ Offset from the segment above |27

— .

W

Backsight. .. < Back | Ment = I

Station Interval: is the value that is added to

the Station to Stake after the | Next Station

button is pressed.

Next Station |: advances the Station to Stake

by the Station Interval.
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Note: If the Stake Corners option is selected in the Stakeout Settings

screen, the [Next Station| button will also stop at any horizontal or

vertical alignment node, and the beginning and end of any widening
and super elevation that falls within the interval.

, : These buttons are used to select the particular node, or
an offset to it, from your road profile that you wish to stake. The
segment name at the selected node is also displayed. If staking the
centerline with an offset, the side of the road that the offset occurs is
also displayed.

Offset: when checked, allows you to specify an offset distance to stake
as opposed to staking the actual node locations.

Note: A positive value offset is applied at the specified distance from
each node away from the centerline. A negative value offset is
applied at the specified distance from each node toward the
centerline.

Note: If an offset occurs past the edge of the road, no vertical or cut /
fill information will be computed for that point.

Backsight... | accesses the Backsight Setup screen (Page R-72).
: returns to the previous screen.

: takes you to the next Stake Road screen where the direction
and distance information to the stake point is displayed.
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Stake Road — Screen Three

The third Stake Road screen displays distance, direction, and other
information about the point to be staked.

Stake Road

0+25.000 {Line)

Station:

Segment:  Road {Right)+2.000

From Gun to Design Paint:

Angle Right: 354°29'24"

Haorz Dist: 237.239 e %
ert Dist: 3.950 P12
ZE to Rod:  @8°41'02" H

OCC: 742 HI 4,500 BS: 545, 96°07'50"

Circle Zero

<gack | Stke> |

Station: displays the station where the stake
point occurs and the type of line segment it
falls on in the alignment.

Segment: displays the name of the segment
tangent to the point to be staked; if the point
is on the Left or Right side of the road; and the
specified offset, if any.

Angle Right: is the horizontal angle from the
backsight to the stake point.

Horz Dist: is the horizontal distance from the
total station to the stake point.

Vert Dist: is the vertical distance from the total station to the stake

point.

ZE to Rod: is the zenith angle from the total station to the stake

point.

: is used to modify the circle on the total station so that

the angle right reading will be zero when it is facing toward the
design point, which can sometimes be easier than turning to an
obscure angle value. When this button is tapped, the following

actions will occur:

1. A new backsight circle value is computed, sent to the instrument
and stored in the raw data

2. The Angle Right value is changed to zero to reflect the change. The
instrument now needs to be turned horizontally to zero to face the

design point.

3. To prevent errors, the backsight set up is invalidated when
exiting the Stakeout dialog if this button has been used. A Circle
zeroed on a design point is meaningless once the design point has

been staked.

< Back | returns to the previous screen.
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: accesses the final Stake Road screen where the shots to the
stake point are performed.

Stake Road — Screen Four

The fourth and final Stake Road screen is used to perform the shots
necessary to locate the design point. This screen is identical to the
final Stake Points screen, which is explained on Page R-105.
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Road Slope Staking

|[8] Roads | |[€] Slope Staking |

The Road Slope Staking screen is used to locate the catch point of the

road at any station.

Road Slope Staking | Settings]|

Tap Road... I H
.—F"'_’_'_‘_
i E

Mame: Example
Begin Station: O-+00.000
End Station: 3+78.540

OCC: 1 HI: 4,500 BS: 270°00'00"

: opens the Tap on a Road screen

where you can tap on any road in the job to
select it.

Name: displays the name of the selected road.

Begin Station: displays the station assigned
to the beginning of the road.

End Station: displays the final station in the
road.

Backsight. .. I

Backsight... |: accesses the Backsight Setup
screen (Page R-72).

: takes you to the next Road Slope Staking screen where the
slope staking parameters are set up.

Road Slope Staking — Screen Two

Road Slope Staking [ Settings]
Station to Stake:  [0+00.0 v |

Station Interval: [25.0 ! Heiet Station *

H. Map |\-’. Map I Slopes I Fill Hinge PDintsl
Seqrnent Type: Line
’rTempIates:

Left: t1
Right: t1 1
g H Fark

H

Backsight. .. < Back | Stake CP = JI

The second Road Slope Staking screen is used
to set up some slope stake parameters prior
to slope staking the road.

Station to Stake: is the station to be slope
staked.

Station Interval: specifies how far to advance
from the current station to the next station.

Next Station [ advances the current station

by the Station Interval.
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Note: If the Stake Corners option is selected in the Stakeout Settings

screen, the [Next Station| button will also stop at any horizontal or

vertical alignment node, and the beginning and end of any widening
and super elevation that falls within the interval.

Backsight... | accesses the Backsight Setup screen (Page R-72).
: returns to the previous screen.

H. Map Card

The H. Map card displays information about the horizontal details of
the road at the current station.

Segment Type: displays the type of horizontal section at the current
station.

Left / Right: is the description of the left and right templates that are
being used at the current station.

V. I\/Iap Card H. Map . Map |Slnpes | Fill Hinge F‘ointsl

The V. Map card displays a graphic of the cross-

sectional profile of the road at the current

station. The hinge points and slopes are also >'*F —‘ﬁ
displayed. v
Slopes Card

The Slopes card is used to specify the desired cut
and fill slopes that will be used when computing | H Map| v. map Slopes |Fil Hinge points |

the location of the catch points. These values are Left ————— [Right:
always initialized from the templates every time Cut Slope: |2-D Cuit Slape: |2-D
the station to be staked is modified. You can

- Fill Slope: |4.D Fill Slape: |4.u
then override these default values here to " oRE o =R

account for terrain constraints. Changes to
slopes will be adequately reflected in the V. Map card graphic.
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Roads Menu

Cut Slope: is the left and right slope, respectively, to use when the
terrain requires a cut (the hinge point is located below the terrain’s
surface).

Fill Slope: is the left and right slope, respectively, to use when the
terrain requires a fill (the hinge point is located above the terrain’s
surface).

Fill Hinge Points Card

When the terrain requires a fill, you have the option to compute the
hinge point at any existing template segment. The option to use a
segment other than the last segment can simplify the situation where
a ditch meets an area requiring a fill, which would otherwise result in
an area with two similar or identical negative slopes.

Left / Right: is the specified left and right
segment, respectively, to compute the hinge

#1s ST Weed e Al Elga point from in a situation that requires a fill.

(Eiig il i il Changes to these fields will be reflected in the

Right: <= I|

Sidewalk e | V. Map card graphic.

Stake CP > [: opens the next slope staking

screen. The following slope staking screens are identical to non-road
layout slope staking screens and are described starting on Page R-
119.
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Road Station and Offset

|[8] Roads | |[F] Show Station |

The Road Station and Offset routine allows you to take a shot to a
prism that is positioned anywhere on the road and compute the
details of where that point is located in relation to the road. This
information can then be compared to the data from a grade sheet.

Tap Road... | Tap on a Road - -
opens the Tap on a Road screen Road Station and Offset

where you can tap on any road in the job to select
it.

H
. H ,_;-'-'"_'_'_
Name: displays the name of the selected road. FH ] Ll
Bhegén S.tatl_on: (}Ilsr?lays (tjhe station assigned to Narm: Example
the beginning of the road. Beqgin Station: 0+00.000
End Station: displays the final station in the End Station: 3+78.540

road.
OCC: 1 HI 4,500 BS: 270°00'00"

Backsight... |: accesses the Backsight Setup Backsight... | Mext = |

screen (Page R-72).

: takes you to the next Road Station and Offset screen where
the slope staking parameters are set up.
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Road Station and Offset — Screen
Two

The second Road Station and Offset screen is used to take a shot to
the prism and view the data from various cards.

Height of Rod: is the length of the rod.
Road Station and Offset M Coarse EDM (Fast Shot): when checked, sets

Height of Rod: |6.0 I Coarse EDM (FastShot) | the total station to coarse mode for faster, but
Alignment | cross-Section | Shot Data | slightly less-precise measurements.
Station:  1+12.853 v Shot |: takes a shot to the prism.

Termplate:  t1

Segment:  Road < Back | returns to the previous screen.

Ele: 98.500

Offest Dist:  14.885 : stores the stake point.

1
Right of  Arc - Shart H

< Back | Store.., |

Alignment Card

Station: displays the station at the rod position.

Template: displays the name of the template that is used at the rod
position.

Segment: displays the name of the template’s segment at the rod
position.

Elev: displays the elevation at the rod position.

Offset Dist: displays the perpendicular offset from the centerline to
the rod position.

Right of Line / Left of Line / On Line: displays if the rod position is to
the right of the centerline, left of the centerline, or on the centerline,
respectively.
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Cross-Section Card

Station: displays the station at the rod position.

Template: displays the name of the template that

) L. Alignment  Cross-Section |Sh0t Data
is used at the rod position.

. , Station: 1+12.853
Segment: displays the name of the template’s Templats:  t1
segment at the rod position. Segment:  Road
. . . . Fill: 5.257
Cut / Fill: is the necessary cut or fill that will Fill to CL: 6.014
bring the rod position even with the road’s Fill to Edge:  3.804

surface.

Cut / Fill to CL: is the necessary cut or fill that will bring the rod
position to the same elevation as the centerline at the current station.

Cut / Fill to Edge: is the necessary cut or fill that will bring the rod
position to the same elevation as the outer edge of the last segment at
the current station.

ShOt Data Card lignment | Cross-Section  Shot Data
Displays the angles and distance measured by
the total station from the last shot. angle Right: 98°00'00"

Zenith: 00°00'00"

Slope Dist.: 112,000
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The Adjust Menu contains routines to perform a variety of
adjustments.

A: Scale

B: Translate

C: Rotate

D: Traverse Adjust
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Scale

[[2] Adjust ] |[2] Scale

The Scale screen will scale the distances of a range of points relative
to a specified base point. This is useful to correct a survey where a
scale factor was inadvertently applied during data collection.

: allows you to select points by Scale

tapping them from a map view. 6 points selected

: allows you to select points by typing Tap Paints. . | To/From... | - Ll
in a point range.
P 9 + Base Point: |1 :l

Base point: The distances to all the selected

points will be scaled relative to this point. (The S lRlEse [.c0a73 ~|
coordinates for the base point will not change.) [ Includs Elevation in Adjustment
Scale factor: is the scale factor that is applied to | Salve |
the distances from the base point to the selected

points.

M Include Elevation in Adjustment: when checked, the elevations to
the selected points will also be adjusted by the scale factor relative to
the Base point.

: will perform the adjustment on the selected points and
change the coordinates accordingly.
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Translate

|[2] Adjust | |[B] Translate |

The Translate screen will move a group a points horizontally and
vertically by a specified distance and direction.

[Tap Poins...J allows you to select points by

20 points selected ; ﬁ-@

tapping them from a map view.

Tap Pairtts... | ToFrom... ||~ p12 i Ll | To/From... |: allows you to select points by

¥ Translate by Coordinates typing in a point range.

From  »Point: |

@ ﬂl M Translate by Coordinates: when checked, all
Morth:|427.0211  m of the selected points will be adjusted in the
East: [B91.2447 1 same direction and distance as between a

N

S Il—Ll ey o114 Ll specified From point or location and a To point
|

= or location. When unchecked, the selected
| points will be adjusted by the specified

™ Translate by Coordinates

b AzZirnuth ||32.2512 vl

|815-22 Ll Note: The choice made above determines which

|a.2541 Ll fields will be available below.

Horizontal Distance:

Yertical Distance:

direction and distance. The choice made here
determines the options available below.

| » Azimuth |/| » Bearing |: is the direction to move the selected points.

Horizontal Distance: is the horizontal distance that the selected
points are moved.

Vertical Distance: is the vertical distance that the selected points are
moved.

From: is where the first point or location is defined that is used to
compute the direction and distance that the selected points are
adjusted.

To: is where the last point or location is defined that is used to
compute the direction and distance that the selected points are
adjusted.
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| » Point | /| » Location |: allows you to enter either a point name or
location coordinates.

: adjusts the selected points in the same direction or distance
as defined from the From point to the To point, or by the direction and
distance entered.
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Adjust Menu

Rotate

|[2] Adjust | |[E] Rotate |

The Rotate screen will rotate selected points around a specified point.
This is useful to correct a survey where an incorrect backsight was
used during data collection.

| Tap Points... | allows you to select points by

5 points selected o tapping them from a map view.

Tap Paints... I TD{FrDm...l . _l

To/From... |: allows you to select points by

= Simple Angle

v
4+ Raotation Point: |1 Ll typing in a point range.

& 0ld and New Azifmuths Rotation Point: The selected points will be

poid zimuth: |[ssoonn | rotated around the point specified here. (The

SrRT——— ”WLI coordinates for the rotation point will not
change.)
|

-golve
- Simple Angle: when selected, this allows you

to enter the deflection angle to rotate the selected points.

Old and New Azimuths: when selected, this allows you to enter an old
and new azimuth, which is used to compute the angle to rotate the
selected points.

Note: The choice made from the two options above determines which
fields will be available below.

Rotate: is the angle to rotate the selected points around the Rotation
point.

[» Old Azimuth |/ [» Old Bearing |: is a known direction between any two
points in the current job before they are rotated.

[» New Azimuth |/ |» New Bearing | is the direction between the same
two points specified above after the rotation.

: will perform the rotation on the selected points and change
the coordinates accordingly.
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Traverse Adjust

|[2] Adjust ] |[0] Traverse Adjust |

The Traverse Adjust wizard is a series of screens that allow you to
adjust a closed traverse for angular error and/or perform a compass

rule adjustment on a closed or open traverse.

Choose Your Traverse: is used to select a Traverse Adjust

traverse to adjust from the following options:

e | Tap Polyline... |: is used to tap an existing

polyline from a map view.

. : provides selection of points by

point name.

M Angle Adjust: when checked, will perform
an angle adjustment to the closed traverse. An
angle adjustment will apply the angular error

Choose Your Traverse:

Tap Polyline. .. |
: EH

To/From... |

—

|

™ Angle Adjust
¥ Compass Rule

7 adjust Elevations
¥ Adjust Sideshots

equally among all of the angles of the closed

traverse and adjust the coordinates for all but the first two traverse

points. (The first leg of the traverse is not adjusted.)

M Compass Rule: when checked, will perform a compass rule

adjustment on the selected traverse.

M Adjust elevation: when selected, the elevations for the traverse
points are also adjusted from the compass rule adjustment.

M Adjust Sideshots: when checked, any side shots that were stored
while occupying the traverse points in the selected traverse will also

be adjusted.

The side shot locations will be recomputed using the original angles
and distances stored in the raw data file along with the adjusted

locations of the occupy and backsight points.

The user cannot explicitly define the side shots that

are adjusted.

Instead, they are determined by the information stored in the raw
data file. If no side shots were stored from any of the traverse points,
an error message will be displayed and no adjustment is performed.

If any of the following settings were changed during or after the
traverse was recorded, then side shots cannot be adjusted.
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Distance units

Angle units

Earth curvature adjustment
Scale factor

: opens the next screen of the adjustment wizard.

Traverse Adjust — Angle Adjustment

Traverse Adijust If an angle adjustment is being performed, this
—Angle Adjust screen will appear next.

Enter the cbserved closing angle of the traverse.

Closing Angle: |268.1548 v |

3 Closing Angle: is the closing angle for the traverse, which
must be represented as an angle-right. (See illustration.)

: opens the next screen of the adjustment wizard.

Closing
Angle
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Traverse Adjust — Compass Rule

If a compass rule adjustment is being

performed, this screen will appear next. Traverse Adijust
Cormpass Rule

Closed Traverse: select this option if you are

) . " Closed Traverse
adjusting a closed traverse.

* Close to Known Location

Close to Known Location: select this option if
you are adjusting an open traverse and closing
to a known point or location.

Location:

Pont:  |Paint: |19 LI
Note: if a closing location is not specified, it is

automatically assumed that the first point of = Back

the traverse will be the closing location.

. : allows you to enter coordinates to define the

closing location.
o North: is the Y-coordinate for the closing location.
o East: is the X-coordinate for the closing location.

o Elev: is the elevation for the closing location.

. : allows you to select an existing point to define the
closing location.

o Point: is the name of the existing point at the closing
location.

: opens the next screen of the adjustment wizard.
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Traverse Adjust — Results

*HE Preyigw
Adjustment Settings
Angle sdjust

Compass Rule

Angle Adjust

Criginal
Erraor dist. 0,493
Errar azm 126°28'02"
Precision 1:6609
Angular errar 37°51'09.81"
Change per angle -4°12'20.65"
Closing angle 261°30'00"
Length 3,295,484
Perimeter 3,255.976

Adjusted
Error distance 333,416
Error azimuth 62023'21"
Precision 1:9
Length 3,235,484
Perimeter 3,588,500

Compass Rule

Cloging to kKnown Location

Location M 5,743,847

Laocation E 5,066,043

Location 2 230,810

Criginal (&fter Angle Adjust)
Error distance 333.201
Errar azimuth 62°18'47"
Precision 1.9
Length 3,255,484
Perimeter 3,588,200

Adjusted
Error distance 0.000
Errar azimuth -—
Precision Perfect
Length 3,230,649
Perimeter 3,231,142

Paoint Details

Traverse 18
First point is fixed

Traverse 12
Criginal N 5,254,389
Criginal E 5,429,999
Criginal 246,320
Adjusted N 5,350,777
Adjusted E 5,524,801
Adjusted Z 246,320
Change N 56,388
Change E 94,882
Change Z 0.000
Linear change 101.905

Traverse 11

This screen displays the changes that will be made by the
adjustment, where they can be previewed before the actual
adjustment is made.

The screen lists the adjustment details in three main sections:
the angle adjustment details; the compass rule adjustment
details, and the point details where the before-and-after
coordinates for each point are listed. An example of the
information provided in the Preview screen is shown here.

Error dist: is the horizontal distance between the starting point
and closing point.

Error azm: is the direction from the closing point to the starting
point.

Precision: is the ratio of the error distance to the length.

Angular error: is the difference between (N-2)-180 and the actual
sum of the internal angles, where N is the number of sides in the
traverse.

Length: is the sum of all the sides of the boundary.
Perimeter: is the length plus the error distance.

: if the results in the preview are acceptable tap this
button to perform the adjustment.
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Miscelaneous Screens

The following screens are only available via a hotkey or a power
button (see the User's Manual). They are not available directly from
any menu item.

Past Results
Map Display Options
Map View

Past Results

LL Past Results (where applicable)

Choose From Past Results 4l When the Past Results option is used to enter a value
REsLED FvaE Tunit | =]| in aspecific field that was computed previously
Area 0,000 ha. within Survey Pro.
Length 0.0 1 ] ]
Perimeter 0.0 m Select the line that contains the value that you want
Araa 0.0 m"g .
Area 0.000 ha. to use and tap @ The selected value will then be
Length 0.0 1 : : : :
Perimeter 0.0 m entered in the field associated with that power
Area 426397.30335 m”2 button.
Ares 42,640 iER
Perimeter 2712406741  m
Area 0.0 m"2 LI
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Create Points Screen

(2] Job ] [[o] Edit Alignments | ¥ ] Create Points

The Create Points screen is used to store points that coincide with
specific locations on an alignment.

. : [0k J Cancel
Alignment Nodes: when checked, will store |nt5 e
points at locations where a change occurs on an ™ alignmant Nodes

alignment, for example where a straight
section and a curved section meet.

[™ Sta. Intervals IlDEI.I:I - |

Sta. Intervals: when checked, will store a point 8 Start Paint Name [3 Ll
at the specified station interval along an Description: |

alignment. Start Location Norﬁﬂ:|5UDU-U m
Start Point Name: is the name for the first East: |5nun.u -
point that will be stored from this screen. b Location:  [Elev: |22?.53 Ll

Description: is the description that will be
given to all the points that are stored from this screen.

Start Location: is the location for the first point, which is the
reference location used to compute the locations of the remaining
points. The default location is the POB defined from the Edit

Alignment screen.
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Map Display Options

[+
De|

Using this will simply toggle the point names and descriptions on and
off in some screens, but in other screens it will open the Map Display
Options screen, which gives you even more control over what is

displayed in the Map View.
The Map Display Options screen is used to configure the information

that is displayed in the Map View (described below).

Map Display Options | oK |
¥ Show Paoints

M Names

" Descriptions
¥ Show Lines

¥ Show Only This Layer: ID j

Manage Layers... | (Some layers are invisible)

¥ Save as Default Display Options

Show Points: will show a dot for each point
that is in view.

Names: will show the point name for each
point that is in view.

Descriptions: will show the point description
for each point in view.

Show Lines: will show all the polylines that
are on the DTM layer

Show Only This Layer: when checked, will
show only the selected point data that exists

on the specified layer. When unchecked, point data from all layers is

displayed.

| Manage Layers... |: opens the Manage Layers screen (Page R-66)
where the layers can be configured.

Save as Default Display Options: when checked, will save the
selections made to this screen as the default selections.
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Map View

Many screens provide access to a map view, which show the points
from the current job and other useful information. It can be accessed

from the Main Menu with the button, or any screen that has a
button. Some map views also display a vertical profile.

The bar at the bottom of a map indicates the
scale.

Tip: You can pan around your map by dragging
your finger or stylus across the screen.

@I Zoom Extents Button: will change the

scale of the screen so that all the points in the
e 30 ft

| dew [37] snsan [T [andur i)

current job will fit on the screen.

@ Zoom In Button: will zoom the current screen in by
approximately 25%.

Ql Zoom Out Button: will zoom the current screen out by
approximately 25%.

@l| Zoom Window Button: allows you to drag a box across the
screen. When your finger or stylus leaves the screen, the map will
zoom to the box that was drawn.

Q| Increase Vertical Scale: is only available when viewing a vertical
profile. Each time it is tapped, the vertical scale of the view is
increased.

@)sl Decrease Vertical Scale: is only available when viewing a
vertical profile. Each time it is tapped, the vertical scale of the view
is decreased.

Zoom Preview Button: will display only the points that are
currently in use.
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Display / Hide Labels Button: this button will toggle on and off
the names and descriptions associated with the points on the screen,
or it will access the Map Display Options screen, described above,
depending on which screen the button is pressed from.
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Appendix A

Transverse Mercator Zones

Central Meridians for State Plane Coordinates

E = East
W = West
C = Central
State Zone Central State Zone Central
Meridian Meridian
Alabama E 85 50 Hawaii 1 155 30
W 87 30 2 156 40
3 158 00
Alaska 2 142 00 4 159 30
3 146 00 5 160 10
4 150 00
5 154 00 Idaho E 112 10
6 158 00 C 14 00
7 162 00 W 11545
8 166 00
9 170 00 Hlinois E 88 20
Arizona E 110 10 W 90 10
C 11155
W 11345 Indiana E 85 40
W 87 05
Delaware 75 25
Maine E 68 30
Florida E 81 00 W 70 10
w 82 00
Michigan E 8340
Georgia E 8210 (1934) C 85 45
W 84 10 W 88 45
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State Zone Central State Zone Central
Meridian Meridian
Mississippi E 88 50 New Mexico E 104 20
w 90 20 C 106 15
W 107 50
Missouri E 90 30
C 92 30 New York E 74 20
W 94 30 C 76 35
W 107 50
Nevada E 115 35
C 116 40 Vermont 72 30
w 118 35
Wyoming 1 105 10
New Hampshire 7140 2 107 20
3 108 45
New Jersey 74 40 4 110 05

Lambert Zones

Central Meridian and Zone Constants for State Plane Coordinates

N = North
S = South

C = Central

A-2

NC = North Central
SC = South Central
M = Mainland

| = Island
O = Offshore
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State Zone Central Zone
Meridian Constant
Arkansas N 92 00 0.581899
S 92 00 0.559691
California 1 122 00 0.653884
2 122 00 0.630468
3 120 30 0.612232
4 119 00 0.596587
5 118 00 0.570012
6 116 15 0.549518
7 118 20 0.561243
Colorado N 105 30 0.646133
C 105 30 0.630690
S 105 30 0.613378
Connecticut 72 45 0.663059
Florida N 84 30 0.502526
lowa N 93 30 0.677745
S 93 30 0.658701
Kansas N 98 00 0.632715
S 98 30 0.614528
Kentucky N 84 15 0.622067
S 85 45 0.606462
Louisiana N 92 30 0.528701
S 91 20 0.500013
O 91 20 0.454007
Maryland 7700 0.627634
Massachusetts M 71 30 0.671729
| 70 30 0.661095
Michigan N 87 00 0.722790
C 84 20 0.706407
S 84 20 0.680529
Minnesota N 93 06 0.741220
C 94 15 0.723388
S 84 20 0.700928
Montana N 109 30 0.746452
C 109 30 0.733354
S 109 30 0.714901
Nebraska N 100 00 0.673451
S 99 30 0.656076
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New York 74 00 0.654082
(Long Island)
North Carolina 79 00 0.577171
North Dakota N 100 30 0.744133
S 100 30 0.729383
Ohio N 82 30 0.656950
S 82 30 0.634520
Oklahoma N 98 00 0.590147
S 98 00 0.567617
Oregon N 120 30 0.709186
S 120 30 0.684147
Pennsylvania N 7745 0.661540
S 77 45 0.648793
South Carolina N 81 00 0.564497
S 81 00 0.544652
South Dakota N 100 00 0.707738
S 100 20 0.689852
Tennessee 86 00 0.585440
Texas N 101 30 0.579536
NC 97 30 0.545394
C 100 20 0.515059
SC 99 00 0.489913
S 98 30 0.454007
Utah N 111 30 0.659355
C 111 30 0.640579
S 111 30 0.612687
Virginia N 78 30 0.624118
S 78 30 0.606925
Washington N 120 50 0.744520
S 120 30 0.726396
West Virginia N 79 30 0.637773
S 81 00 0.618195
Wisconsin N 90 00 0.721371
C 90 00 0.705577
S 90 00 0.687103
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TDS Raw Data File Codes

A raw data file is made up of a list of ASCII text records. The entire
contents of the raw data file for the current job can be viewed using
the View Raw Data screen.

Each record contains data for a complete field operation. A record
occupies a single line of text and can consist of multiple fields of data
that describe the operation where each field in a record is separated
by a comma.

A record begins with a two-letter code followed by a comma to identify
the record type. A field begins with a two-letter header followed by a
value.

For example, a typical traverse record is shown below:
TR,0P3,FP37,AZ125.3406,ZE87.2617,SD249.87,--FIRE HYDRANT

Meaning:

Type (TR): Traverse
Occupy point (OP): 3
Foresight point (FP): 37

Azimuth (AZ): 125.3406

Zenith (ZE): 87.2617

Slope Distance (SD): 249.87
Description (--): FIRE HYDRANT

Records are described in detail on the following pages:
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Occupy Record
Record type: OC
Field headers:
PN: Point number

N: Northing (the header is N space)
E: Easting (the header is E space)
EL: Elevation

- Description

Traverse / Sideshot Record
Record type: TR/SS
Field headers:
OP: Occupy Point
FP: Foresight Point
(one of the following)
AZ: Azimuth
AR: Angle-Right
AL: Angle-Left
(one of the following)
ZE: Zenith
CE: Change Elevation
(one of the following)
SD: Slope Distance
HD: Horizontal Distance
- Description

Backsight Record

Record type: BK

Field headers:
OP: Occupy point
BP: Back Point
BS: Backsight
BC: Back Circle

Line of Sight Record

Record type: LS

Field headers:
HI: Height of Instrument
HR: Height of Rod
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Off Center Shot Record

Record type:

Field headers:
AR:
SL:
DD:
ZE:
OL:

OF

Angle right

Side slope distance
Delta Distance
Zenith (actual)
Offset Length

TR/SS Repetition Record

Record type:

Field headers:
BC:
AR:
ZE:
SD:

Record type:

Field headers:
BD:
FD:
ZD:
FV:
ZV:
BV:

Record type:
Field headers:
SD:

AA (Accumulating Angle-right)

Back Circle
Angle-Right
Zenith

Slope Distance

RD (Repeat Directional)

Backsight Direct
Foresight Direct
Zenith Direct
Foresight Reverse
Zenith Reverse
Backsight Reverse

MD (Multiple distances)

Slope distance

Store Point Record

Record type:
Field headers:
PN:
N:
E:
EL:

SP

Point Number
Northing
Easting
Elevation
Description
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Define a Location Record
Record type: DL
Field Headers:
PN: point name (POB)
HD: relative horizontal distance
VD: relative vertical distance
AZ: azimuth
- Description of the stored point.

Resection Record
Record type: RS
Field Headers:
PN: Point number
CR: Circular Reading
ZE: Zenith (or VA, CE)
SD: Slope Distance (or HD)

A resection with angles and distance will be recorded as:
RS,PN,CR,ZE,SD
RS,PN,CR,ZE,SD (one reading for each point)

A resection with angles only will be recorded as:
RS,PN,CR
RS,PN,CR
RS,PN,CR (one reading for each point)

Mode Setup Record
The mode setup will be recorded at the beginning of the raw data file
and whenever it is changed.
Record type: MO
Field headers:
AD: Azimuth direction (0 for North, 1 for South)
UN:  Distance unit (0 for Feet, 1 for Meter, 2 for US Survey
Feet)
SF: Scale factor
EC: Earth Curvature (0 for off, 1 for on)
EO: EDM offset (inch)
AU: Angle unit (O for degree, 1 for grads)
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Stake Out Record

Record type:

Field headers:
OP:
FP:
AR:
ZE:
SD:

SK

Occupy Point
Foresight point
Angle right
Zenith

Slope distance

Slope Staking Record

Record type:

Field headers:
ST:
OD:
EL:
GD:

AS:

HH:
VH:

HC:
VC:

CF:
DS:
OB:

SL

Station

Offset direction (0 for center, 1 for right, 2 for left)
Actual catch point elevation

Grade (design elevation of the catch point based on
the slope line)

Ahead on station (positive when rod is beyond design
station, negative when before station)

Horizontal distance to hinge point (always positive)
Vertical distance to hinge point (positive when rod is
above hinge)

Horizontal distance to center line (always positive)
Vertical distance to center point (positive when rod is
above center point)

Slope used (0 for cut, 1 for fill)

Design slope

Observed slope

Note (catch point description)
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Slope Staking Reference Offset Record

Record type:

Field headers:
ST:
OD:
GD:

AS:
HH:
VH:
HC:
VC:
CF:
DS:
OB:
OL:

SR

Station

Actual elevation

Grade (design elevation, corresponds to the elevation
of the found catch point)

Ahead on station (positive when rod is beyond design
station, negative when before station)

Horizontal distance to hinge point (always positive).
This distance includes the reference offset.

Vertical distance to hinge point (positive when rod is
above hinge)

Horizontal distance to center line (always positive).
This distance includes the reference offset.

Vertical distance to center point (positive when rod is
above center point)

Slope used (0 for cut, 1 for fill)

Design slope

Observed slope at the catch point

Offset length from the catch point

Note (catch point description)

Cut Sheet Record

Record type:
Field headers:

CF (cut or fill)

For an offset stakeout cut sheet

ST:
OD:

OL:
EL:
GD:

Station

Offset direction (O for center, 1 for right, 2 for
left)

Offset length

Elevation

Grade (design)

Description

For a point stakeout cut sheet

PN:
EL:
GD:
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The above record will be recorded only if the stake point is stored. A
Side shot (or store point) record will also be recorded.

Sun Shot Record

Record type:
Field headers:

SuU

For a sun shot setup

GH:
DE:
SM:
DT:
TM:

Greenwich hour angle (GHA 0 & GHA 24)
Declination (DECL 0 & DECL 24)
Semi-diameter of Sun (in DMS)

Local date

Local time

For the actual sun shot

BD:
FD:
FV:
BR:
LA:
LO:
EGO:
EG1:
EG2:

Job Record

Record type:

Field headers:
NM:
DT:
TM:

Backsight Direct

Foresight Direct

Foresight Reverse

Backsight reverse

Latitude

Longitude

Left trailing edge sun position
Right trailing edge sun position
Center sun position

JB
Job name

Date
Time

Shoot Benchmark (Remote Elevation) Record

Record type:

Field headers:
OP:
FE:
AR:
ZE:
SD:

RE

Occupied point
Foresight elevation
(always 0)

Zenith angle

Slope distance

(always “Remote elev”)
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Raw Data Stored by Repetition Shots

When Shooting a Distance to the Backsight
Record Type: RB (repeat backsight)
Field Headers:
OP: Occupied point
BP: Backsight point
AR: Angle right
ZE: Zenith angle
SD: Slope distance
HR:  Height or rod at the backsight
- Description

For Each Foresight Shot
Record Type: RF (repeat foresight)
Field Headers:
OP: Occupied point
FP: Foresight point
AR: Angle right
ZE: Zenith angle
SD: Slope distance
HR: Height or rod at the foresight
- Description

Raw Data Stored by GPS Operations

Set Base Receiver Position
Record type: BP
Field headers:
PN : Point Name
LA: Latitude
LN: Longitude
HT: Ellipsoid Height
SG: Setup Group (default = 0)
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Horizontal Control Point
(When solving local transformation, each control point’s lat, long and
height will be recorded.)

Record type: HC
Field headers:
PN: Point Name
LA: Latitude
LN: Longitude
HT: Ellipsoid Height
- Description

Vertical Control point
(When solving local transformation, each control point’s lat, long and
height will be recorded.)

Record type: VC

Field headers:
PN: control point number
LA: latitude of control point

LN: longitude of control point
HT: ellipsoid height of control point
Description

When solving for direct entered transformation coefficients, the
following two records will be stored.

Local transforming coefficients for horizontal
Record type: LH
Field headers:

PN: Point Name

Ha: Coefficent a

Hb: Coefficent b

Hc: Coefficent c

Hd : Coefficent d

SC: Scale

RT: Rotation
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Local transforming coefficients for vertical

Record type:

Field headers:
PN:
Va:
Vb:
Vc:
Ba:
Bo:
Bh:

LV

Point Name
Coefficent a
Coefficent b
Coefficent ¢

Base Latitude

Base Longitude

Base Ellipsoid Height

Geodetic position
(When a point is stored, its geodetic position is recorded.)

Record type:

Field headers:
T™:
LA:
LN:
HT:
RH:
RV:
DH:
DV:
GM:
CL:

EP

Time

Latitude

Longitued

Ellipsoid Height

Horizontal RMS returned from receiver (1 sigma)
Vertical RMS returned from receiver (1 sigma)
HDORP if receiver returns this info

VDOP if receiver returns this info

GPS Method

Classification

GPS Store Point
(The GS record is similar to the SP record, which records the
coordinate of a point. This record identifies the point is created by

GPS.)

Record type:
Field headers:
PN:
N:
E:
EL:
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RMS Covariance of GPS Position
Record type: CV
Field headers:
DC: Derivation
SV Minimum number of SV during observation
SC: Error Scale
XX: Variance X
XY: Covariance X,Y
XZ: Covariance X,Z
YY: Variance Y
YZ: Covariance Y,Z
Z7: Variance Z

Receiver Setup
Record type: RX
Field headers:
DC: Derivation Code
RA: Reduced antenna height (to phase centre)
RE: Recording interval in seconds
FI: name of post processing file opened

Equipment Record
Record type: EQ
Field headers:
DC: Derivation Code
RX: Rx Type
RS: Rx Serial Number
AN: Antenna Number (from Antenna.ini)

Al: Antenna Index (measure to index from antenna.ini)
AT: Antenna Type (name of antenna)
TS: Antenna Serial Number

TA: Tape Adjustment
HO: Horizontal Offset
VO: Vertical Offset
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GPS Antenna Height
Record type: AH
Field headers:
DC: Derivation Code
MA: Measured antenna height
ME: Measure Method
RA: Reduced antenna height (to phase center)

Base Point Geoid Model Elevation
Record type: BG
Field headers:
PN : Point Name
HT: Ellipsoid Height
GU: Geoid Undulation at base
EL: Elevation of base

GPS Offset Shot Record
Record type: GO
Field headers:
PN: Point Name
AZ: Azimuth
ZE: Zenith Angle
SD: Slope Distance

HI : Height of laser at GPS reference point
HR: Height of laser target at store offset point
- Description

GPS Point Record
Record type: GP
Field headers:
PN: Point Name
PT: Point Type

GPS Edit Point Record
Record type: EE
Field headers:
GF: Geodetic Flags
SG: Setup Group

B-12



Appendix B

Base Line
Record type: BL
Field headers:
DC: Derivation
PN: Point Name
DX: base line Delta X
DY: base line Delta Y
DZ: base line Delta Z
- Description (Feature Code)
GM:  Gps Measure Method
CL.: Classification
HP: Horizontal Precision
VP: Vertical Precision

Horizontal Mapping Plane Setup
Record type: LM
Field headers:

ME: Method

Cs: Coordinate System

DA: Datum

Z0: Zone

HE: Hemisphere

FI: Custom file name (cs5 or pj5)

Vertical Geoid Model Setup
Record type: LG
Field headers:

Gl: Geoid model index

Vertical Ellipsoid Height Setup
Record type: LE
Field headers:

- Description string
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Raw Data Stored by Bench Leveling

Bench level, backsight
Record type: BB
Field headers:
PN: Backsight point
EL: BS elevation
ZE: Zenith
SD: slope distance

Bench level, side shots
Record type: BS
Field headers:

PN: FS point

ZE: zenith

SD: slope distance

Bench level, traverse
Record type: BT
Field headers:

PN: FS point

ZE: zenith

SD: slope distance

Alphabetical listing of Record Types
AA: Accumulating Angle-Right

AH: GPS Antenna Height

BB: Bench Leveling Backsight

BG: Base Point Geoid Model Elevation
BK: Backsight

BL: Base Line

BP: Base Point Record

BS: Bench Leveling Side Shot

BT: Bench Leveling Traverse

CF: Cut Sheet

CV. GPS RMS Covariance

DL.: Define a Location

EE: GPS Edit Point Record

EP: GPS Position Record

B-14



EQ:

GO:

GP:
GS:

HC:

JB:
LE:
LG:
LH:

LM:

LS:
LV:

MD:
MO:

OcC:
OF:
RB:
RD:
RE:
RF:
RS:
RX:
SK:
SL:
SP:
SR:
SS:
SU:
TR:
VC:
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Equipment Record

GPS Offset Shot Record

GPS Point Record

GPS Store Point Record

GPS Horizontal Control Point
Open A Job

Vertical Ellipsoid Height Setup
Vertical Geoid Model Setup
Local Transforming Coefficients, Horizontal
Horizontal Mapping Plane Setup
Line Of Sight

Local Transforming Coefficients, Vertical
Multiple Distances

Mode Setup

Occupy

Off Center Shot

Repeat Backsight

Repeat Directional

Remote Elevation

Repeat Foresight

Resection

Receiver Setup

Stakeout A Point

Slope Stake

Store Point

Slope Stake Reference Offset
Side Shot

Sun Shot

Traverse

GPS Vertical Control Point
Description Record

Alphabetical listing of Field Headers

AD:
AL:
AR:
AT:
AZ:
BA:

Azimuth Direction (0 For North, 1 For South)
Angle-Left

Angle-Right

Attribute Record

Azimuth

Base Latitude
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BB:
BC:
BD:
Bh:
BL:
Bo:
BP:
BR:
BS:
BV:
CA:
CE:
CR:
CV:
DD:
DE:
DH:
DL:
DR:
DT:
DV:
E:
EC:
EGO:
EG1:
EG2:
EL:
EN:
EO:
EU:
FD:
FE:
FL:
FP:
FV:
GD:
GH:
Ha:
Hb:
Hc:
HD:
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Bench Level, Backsight

Back Circle

Backsight Direct

Base Ellipsoid Height

Bench Level, Side Shot

Base Longitude

Back Point

Bearing (This Field Will Be Recorded As N123.4500W)
Backsight (When Back Point Is Not Defined)
Backsight Reverse

Center Horizontal Angle

Change Elevation

Circular Reading

Covariance

Delta Distance

Declination

Horizontal DOP

Deflection-Left

Deflection-Right

Local Date (MM-DD-YYYY)
Vertical DOP

Easting Or East (The Header Is E Space)
Earth Curvature (0 For Off, 1 For On)
Left Trailing Edge Sun Position
Right Trailing Edge Sun Position
Center Sun Position

Elevation

Covariance Easting Northing

EDM Offset

Covariance Easting Upping
Foresight Direct

Foresight Elevation

Solution Flags

Foresight Point

Foresight Reverse

Grade (Design)

Greenwich Hour Angle

Horizontal localization parameter A
Horizontal localization parameter B
Horizontal localization parameter C
Horizontal Distance



Hd:
HI:

HR:
HT:

LA:

LN:

LO:

NU:
(0]0%
OD:
OL:
OP:

(OK

PN:
RH:
RV:

SD:
SE:
SF:
SL:

SM:
SN:

ST:

SU:
TM:

TY:

UN:
VA:

Va:
Vb:
Vc:

ZD:

ZE:
ZV:
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Horizontal localization parameter D
Height Of Instrument

Height Of Rod

Ellipsoid Height

Latitude Of Point

Longitude Of Point

Longitude

Northing Or North (The Header is N Space)
Covariance Northing Upping
Occupy Point

Offset Direction (0 For Center, 1 For Right, 2 For
Offset Length

Occupy Point

EDM Offset

Point Number

Horizontal RMS

Vertical RMS

Slope Distance

Sigma E

Scale Factor

Side Slope Distance

Semi-Diameter Of Sun (In Angle)
Sigma N

Station

Sigma U

Time (hh:mm:ss.sssss)

Solution Type

Distance Unit (O for Feet, 1 for Meter, 2 for US Survey Feet)
Vertical Angle

Vertical Localization Parameter A
Vertical Localization Parameter B
Vertical Localization Parameter C
Zenith Direct

Zenith Angle

Zenith Reverse
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file e R-32
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units.......ooooeeeeennees 17, R-30
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shoot from two ends100, R-90
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show station and offsetR-134
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slope staking................ R-117
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solar observation ... 106, R-95
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spiral layout................. R-192
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remote mode............. R-107
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stakeout........cccceeviiiiiieenen. 57
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time settings .........ccceeenee 23
time/date settings.......... R-37
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transfer .......coccceeeviiinnen R-24
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by coordinates.............. 136
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units settings........... 17, R-30
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parabolic curve
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Z
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